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' FEDERAL ORGANIZATION FOR' ~
'+ . TECHNQLOGICAL INN(')VAT’I_bN" Co

~ . THURSDAY, JUNE 7, 1984
U%r Housk OF REPREBENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY,
' . Washington, DC.

'The subcommittee met, pursuant to notice, at 9:30 a.m., in-réom

- 2325, Rayburn Houge Office Building, Hon. Doug. Walgren (chair- =~

man of t e'subcomr%ttee) presiding. . .
Present: Represerftatives Walgren, Mineta, MacKay, Lundine,

- Gregg, and Skeen. . -

Also present: Representatives Zschau and Ritter.
Mr. WaLGreN. Today, the subcommittee begins 4 days of hear-
ings on a number of bills that, in various degrees, call for new or- -
ganizational arrangements in the Federal Goverpment, for a
stronger role in technological innovation. We hope. this hearing is a
contribution to the ongoing discussidns on future~Federal policy to
encourage industrial technology and move our’ country in the

proper direction in that area. o
Our scope in these hearings is narrower than what is ' known as

_ the industrial policy debate, which includes such wide-ranging .

issues as the need for a reconstruction bank and others. In these
hearings, the central question is whether the. advancement of -
American technology needs the active participation of the Federal
ﬂly‘visible, high-technology

sector or the more traditional smokestack ‘industries that much of
our country relies on. ' ' ' :
Two of the bills before us, authored resgectively by George
Brown and John LaFalce, propose the establishment of a new

" agency to be known reSpectivel,yras either the National 'I‘echnOIOfy
. Foundation or the Advanced Is
would create or*bring together programs closely related to technol-

echnology Foundation. Both bi

ogy development. They would also establish a number of new pro-
grams,, but basically they would give a strong push tp Government
support for research and development aimed at fostering technolo-
gy to the point where commercialization would take over.

Two other bills, one by Mr. Brown again and one by Mr.
Pashayan, would instead initiate major studies of the entire ques-

tion of industrial competitiveness. Thesg proposals’ take the view
that we are not yet ready to make the important decision in this,
.area before a good deal of additional consensus is reached. Finally,
we will be taking testimony on two.legislative proposals which
Sy to (1) .
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would target Federal ~mpport on tet'hnology for the munutacturmg
« sector. Authored by _the chairman of the Committee on Science and
'I‘echn()logy, Mr.- Fyqua; this bill-'on the House side would provide
support for new technology development in one sector ¢f our indus-

try which'is -often said to be in the most need, and that is, of

course, manufagturing. This is an area where technology is be-
keved to havg moved faster in other cousglgies and, as a Tesult pro-
ductivity growth has exceeded that which” we have experlenced in
ours.

We Rave a number of distinguished WItneqses who aré scheduled

~ to contyibute their views to the record and the discusdies; including

a number of Members of Congress who have given & lotzof thought
to these questions.” We reglly svant, to welcome them to'the commlt-
tee and to the process.

L.would like to recogm/e(M( Skeen tor any openmg comments
he might like to make.

‘Mr. SkeeEN. Thank you, Mr "Chaitrman. Very briefly, because I

know you want to gdt into these hearings, I want ta express my
_ uppr(-cmtmn for the work that you have done as chairman of this

subcommittee and for the ongoing interest that we have had in this -

particular issue of technological innovation.

Further than that, I want to say, too, that Members.of Congress
who have appeared before this subcommittee have shown a great
deal of interest and a very high level of expertise in their own
right. I want to commend them and say.that youYolks are doing ah
'outstandmg job of trying fo represent these issues legislatively. We
appreciate that kind of talent being embodied in this Congress. So,
congratulatlopq on the kind of work that you are doing, and wel-
come to all of you here. We are delighted to have Mr. Young here
from Hewlett Packard. With that, Mr, Chalrman thank you very
much, and-we will get on with the hearing.

“Mr. WALGREN. | appreciate that statement.

.Let us also include at this point in the record an opening state-

Went by Stan Lundine, wha_ has mamtameq an interest in this
¢

ea, and we will leave the tecord open for other opening state-
‘ments that our colleagues on the committee may wish to make.

(The opening statement-of Mr. Lundine follows: ] ¥
L w«;,, ‘
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. you who have followed this area khow he has focus

‘provided evidence after evidence that our ;
tors, particularly the Japangse and Westiferméms, are spending

¢ ' "4 ‘,‘ -

‘Mr. WarLcreN. The firdl witness today is John LpPglce. All of -
/ %od on it both in .
his generak capacity and in his chairmanship of another committee
in the Congress and has been the authgr of one of theimost specific
and widely supported bills-in this area% ' ‘

We really appreciate your coming before us,--‘Joh"n. Welcome to

the committee. » .

B '
_STATEM‘ENT OF HON. JOHN J. LaFALCE, A U.S;REPRES_ENTATIVE
FROM THE STATE OF NEW YORK W

. Mr. IAFaLce. Thank you very miuch, Mr.«Chairman. ' .
First I would like to ask unanimous consent to have the/entire -,

‘text of my statement included in th x:écc')rd, and I will summarize

from it., R -
Mr. WaLGreEN. Without objection, so ordered. _ ,
Mr. LaFaLce. I want to-thank you for giving serious consider-.

!

~ation to H.R. 4361, which was reported by the Banking Committee
- .on Aptil 10 by a vote of 25 to 18. '

““The ATF propasal wag develgped on the basis of hearings held
over the past yea(:gby the Subcothmittee on Economic Stabilization, .
which I had the privilege of chairing. During the course of 35 days
of hearings, the subcdmmittee examined the reasons for the decline
in competitiveness of certain U.S. industries, the nature and axtent
of current Government policies affecting industries, and alternative

- policies for improving our competitiveness in the future.

\le came to the conclusion during those hearings that the devel-
opment and use of new and better civilian technology is most es-

* gential to the performance of the U.S. economy;, both domestical\l?/
" and in international markets. Technological innovation, the devél-

opment of new technological products, processes, and systems
makes it possible for firms to produce goods and services that are

* of a higher quality and at a lower cost.-Tethnological diffusion, the

widespread adoption and use of improved technologies is equally
important in ensuring that the economy as a whole enjoys the ben-
efits of low-cost higher performance tecﬁnologiés’. )

In short, unless positive actions are taken to strengthen.our ca-
pacity to conve? basic scientific discoveries into technological inno-

vations and todiffuse thgm rapidly throughout American industyy,

‘we believe that the United States faces the possible danger of

losing market after market to foreign competition. o .
During the hearings that my subcommitteq held, many witnes
ternational compelY-

significantly higher fractions of their GNR and government R&D
budgets on research with cémmetcial applications, and thatr the
failure*to invest adequately in &pplied research is indeed having a
serious adverse® effect on America's industrial competitive Sosition.

Often, American firms or research centers have pioneg’}'e in new
technology, only to see its commercialization captured bf' foreign
competitors: 64K RAM and videocassette recorders are all Ameri-’
can inventions, but we did not finance research into cost-cutting

- ways of prodycing the products, with the result that each ¢f these

products is now firmly under foreign control. Indeed, 100 percent of

. . N . TLte e »
” .- ’ -
' . ' : . - )
. . . )
v . ‘ ot ) - X .




/National Science Foundation or ot
./ grams. Donald Fry, the chairman of Bell & Howell, told my sub-
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VR's, a $10-billion-a-year growth industry, are currently makufac-
a .

tl'}!l‘('d outside of the United States, «
#To berstire, theM'ederal Government already spends a great deal

.-0f money on research and development. About' 50 percent of*all

R&D in this country is federally funded. There are additional ‘tax,
procuremeént, and antitrust policies which/seek to encourage or
subsidize private-sector investment in research and development.
Most of the direct Government support, however, goes tQ defense-

related programs and to basic scienbific research. »
I am not here to argue against funding for research in the De-
fense Department. I am not arguing against funding levels for the
ﬁer basic science research pro-

committee that it is not so much a case of too much science hut
rather too little engineering. ' :
As for military research, however,1 would argue that we have
‘skewed our priorities in récent years. In fiscal year 1980, half of
the Federal R&D budget was devoted to defense. Now that figure is
over 70 percent and growing. This emphasis, which more appropri-
ately could be termed overkill, has pulled talentéd scientists and
institutional resources away from commercial-related research and
toward the development of sophisticated weapons production.”

Our priorities are clear, and I think they are Kurting our indus-

trial competitiveness and future economic growth. Let me put our
current priorities into a devastating context when compared with

the priorities and pragtices of our major competitors. At a time

when the Japanese, West Germans and French are Bpending about

10 to 15 percent of their government R&D money on projects that -

specifically seek to stimulate industrial and generic technologies,
.the U.S. Government is spending less than 1 percent of its R&D
budget for such purposes. )

The simple fact is that the Federal Government funding for ap-
plied research and development has be#h reduced by over 30 per-
cent in real terms since the Reagan administration took office. Dr.
Jordan Baruch, the former Assistant Secretary of Commerce for
Science and’ Technoloiy, whom I know you know very well, per-
haPs put it best when he testified before my subcommittee: :

““This country should be more concerned about being acquired
than being invaded.” - :

Some people cantend that, unlike military or basic scientific re-
search, ®@ommercial research should be the sole responsibility of the
private sector. In this regard, it is important to understand that

U.S.-private sector underinvestment in applied research could well .

be caused by market imperfections. Most firms lack the capital to

undertake larie R&D projects which might lead to product revolu-
tionizing breakthroughs. Almost all firms,.regardless’ of size, often
lack sufficient incentive to undertake even modest applied research
to make cost-cutting improvements in existing products because

\Ehey may be unable to capture the full fruits of their innovation. If

e improved technology quickly becomes available to their com-
petitors, then the innovating firm would gaih an insufficient return
to justify its R&D investment. ) - 7

\{n general, then, privatesector fiffms tend to focus almost exclu-
sively on short-term R&D, which would have an immediate pay-

-
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4 back in bettom-line profit. They afnderstiandably perhaps'do not
invest in, generic, research projects, that, are extremely risky and
. may not provide any exclusive b‘e;pvﬁts‘. _With the international oot
competitiyeness of the economy as a whole, however, the ceost sav-
ings to an erdtire industry that can be generated from a technologi-
o ¢al breakthrough could be ¢ritical,” fully justifying the costs and-
risks involved in the investment. : R . .
- Under these ciroumstances, then, I'believe tRut this is a classic
cage calling. for public intervention to remedy a market failure
which is imposing an unacceptably crippling cost on our economy.
* How, can the Govermment respond most efféctively and appropri- .
ately to the problems of undeérinvestment in ‘comimercial R&D.
There are at least three major options: tax credits for applied re-
search, relaxed antitrust restrictions on joint R&D ventures by in-
dustry, and direct Government funding of applied research. |
‘The Reagan administration’has approached -the problems pringi- *
pally through the R&D tax credit and-the promotion of limited
partnerships created to take advantage of the credit. I amnot
going to oppose either of those two concepts, but I would point out.
the following. The Joint Committee on Taxation ‘estimates that the
tax revenues foregone because of the R&D tax credit will reach. ap-
: proximately $1.5 billion for fiscal year 1984 through 1985. This _
. credit is in addition to a lopgstanding provigsion of the Tax Code
N that permits rapid deduction of the entire cost of certain corporat
R&D activities. This provision will result in a $2:5 billion” subsid ©
for qualifying firms in fiscal year 1984 alone. :

It is clear, then, tHat the administration ig willing to spend con-
siderable sums of money through the Tax Code to address this
problem. It is not so clear, however, that this approach is as cos
effective as it shouyld be. In testimony submitted to the Subcommit-
tee on Econamic Stabilization on this issue, Prof. Edwin Mansfield
of the University of Pennsylvania concluded that the R&D tax in-
centive has had ) very small impact on private-sector R&D expend-
itures. In fact. Professom Mansfield maintains that for each dallar . ® ~
of tax revenue lost, we are only .getting about 30 cents in agdded
R&D). Moreover, we are now starting to-get the usual horror stories .
of .how a Government program can get subverted when it is insuffi-
ciently targeted. - . ) .

In yesterday gmorning’s Washington Post, fdr example, there wa
an article on the tax credit. It cited a study by Professor Eigener o
Northwestern that said we are getting less research gnd develop-
nient on account of the tax‘credit. In my opinion, there is at least a
very real prospect that the R&D tax credits will prove to be a great
program for accountants and lawyers but might not generate very {
much actual increase in R&D. So I think we should be extremely
cautious about that and certainly not make it perimanent within
the Tax Code without much fturther study. - : K

A second alternative is for the Federal Government to relax anti-
trust restrictions on joint rgsearch- and development ventures by. . ,
ﬁrms’ﬁ an industry. This would certainly be a useful tool to en- SN
courage R&D efforts that individuyal firms mi(&ht- be unwilling to
andertake but which a consortium of firtds might be able ) afford.

I think that approach has merit, but while it has merit i also has
infierent limitations which we should realize. .o

. - ”
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" .proach that, in my view,

: .hol all industries are:active it rededr
many would not undertake joint ventureg
0. In addition, highly concentrated imdus
tion. to benefit from such ventures since §ir
_ready have significant R&D investments. F
ble danger of apticompetitive yesults from
the research moves from geneflrc to product-
"~ have to be careful of that. : - " S
For these, reasons, we should be cafeful $3 we move to change
our antitrust laws by carefully delineating any relaxation of apti~
trust constraints on .cooperative R&I) so that we can be.sure that
- what we are allowing is in fact a-more éfficigent pooling of funds
and talent at'the indusy level!, - el v
A third and, in .my view, thevbest aerpativej—although these
are not exclusive:—for ‘promoting increased investment in .applied .
research and disseminating the results .would be direct.Govern-
"ment funding of applied R&D projects. 1 believe this approach
.makes the most sense for sévara-l‘reasonsfirst’. direct funding as-
‘yures that every Government research doMar-goes for research and
not for some other purpose. Second, direct funding allows Guvern-
menf support for research to be)guided to. the most promising

and devulu;‘m]yht,..tthd .
even ilq¢rmitted to dg .
ries are jn,a be#er posiv
18 in Buch industries al-
ther, thére is a possi-

ch ventures. Where™*

[

. projects. It is a blanket entitlemeht prggram, like the tax credit,

which supports ,every research 4roject regardless of it® merit.
Third, direct fur{ding allows us to- hold accountable the recipibnts
of Federal support and evaluate the outcome of the Federal eX-
penditute. Fourth, since the Federal Government directly shares in
. the research iwvestment, it,ean seek to ensyre that the fruits of the
' research dre widely disseminated to the benefit of the entire econo-
my. Fifth, a program of direct funding would foster the develop-
,ment of better economy-wide networks of communication and an
" atmosphere of cooperation zlmong% industries, unjver§§ties, and Gov- -
‘ernment agencies at all Jevels. In sum, direct funding is the ap-
ssures- the greatest.return for the Gov-
ernment research dollar. Wgain, ‘I dd not think it ghduld be the
only approach we take; I certainly think it is a-defihite approach,
/ andyl think it is the best approach. . , : o
For those who view most Governktf:ent programs with suspicion,
. programs of this nature such as the Advanced Technology Founda- -
tion that I advocate. and. the National 'I‘echnology.goundatik_m‘_ _
which Congressman Brown advocates, I would point,to the history ¢
of accomplBhment of the National Science Foundation; the NI},
NASA, and other Government-funded research programs s\ch as
those within the Departmeit of Agticulture. -, = = '. e
~The new era of international competitiot makes it incumhbent
upon us now to consider the meritg-of a‘dire:F.fundirig apptoach,
whether it be the Advanced Technology Foundation that 1 haye
,suggested orsome other approach. I think there is g strong cage
too, for a separade-institution. [.am aware that it ha¢ been argue
often that intreéased spending, for applied technol could most -
ensily be implemerfted through the I\}ntional Scien&%ndatio” I'_

L

a

do nqt think that would be a very good idea.
The NSF has, a broad-enough mandate,and serves a large-enough |

constituendy as it is. As sevgral witnesses testified before my-sub-

committee, we must, constantly keep.in mir}.q ‘that science and tech-
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nology, while definitely related, are distinet nctivities independent
“of one another: They are closely linked in many ways, but the de-
velopment of new technolggies is a fundamentally dif};'eren_t nctivity
‘from scientific research. ience and technology have different ob-’
jectives. Most fmportantly, they have different constituencies. In  ©
my judgment, they shg\uld also have different agencies to encour-

‘ age their efforts. . oo .
['am also aware of the suggestion that implementation of the
. Stcvenson-Wydl;)r Technology Innovation Act of 1980 would elimi-
J nate the need feot the Advahced Techno Foundation. I would re-

.wond that it is precisely because- yGch measures as Stevenson- |

ydler are within the larger bureaucracy of the Commerce De-
partment that the need for such a separhte instifution is under-
scored. Stevenson-Wydler has not been properly funded or given
much visibility, and the Commerce Départment appeprs at this -
time to be wholl§ inadequate to the task of pursuing such responsi-
hilities in a serious, vigorous and consistent manner.

H.R. 4361 would locaté the responsibility for technological devel- -
opment in-n separate migsion-oriented agency that will be support-

* “ed by ity own constituency and judged on its own merits.

In conclusion, Mr. Chairman, thce‘\dvanced Technology Founda-
tion proposal which you have beforé¢?you today, in my judgment _is -
a prudent and cost-effective mechanism for stimulating the kind of
applied research which our economy needs to mgfntain our. inter-
national competitiveness. The levely of funding -proposed for this
agency is very modest, considering the need. Indeed, if fully appro-

“-priated, this program would constitute about 1% percent of*the re-

' search budget of the Federal Governmént but would more '?han
double the amount of Federal resources'now directed at this prob- ,
lem., Additionally, the proposed funding level for the Advanced -
Teclhology Foundation would be only a fraction of the revenue -
losses “that the Treasury has sustained through the open-ended
R&D tax cred# program which has-produced insufficient results.

Finally, I again want to thank the members of this subcommittee -
for the opportunity to discuss H.R.-4361 today and other bills. 1
particularly- want to emphasize that the members of the Banking
Committee wish to cooperate, indeed, to defer to the much greater

~ expertise of the Science and Technology Committee as to how the
concdrns and issues outlined in my statement can be best ad: .

C——

dressed. : .
We are Inost_aware of the budget squeeze, the existing research :
programs within the jurisdtion’ of this committee, and the pres- ‘o

- sures. that such budgetary constraints impose when considering the
eatablishment of any new agency at this time. For our part, we
simply want to work with this subcommittee #hd this committee in
any way possible to promote technological innovation in this coun-

_try. So I urge the subcommittee to give the issues being discussed

¥ goerious and speedy consideration, and ‘whatever your subcommittee
or cominittee decides to do, T want you to know that you $an call
upon the Banking Committeo to help in your efforts. Thunk you
very inuch. . » :

[The prepared statement of Mr. Lalalce follows:} A
Mr. WaLGaiEN, Thank you very much, Mr. LaFalce. : o
Let me invite Fd Zschau, who has just come in the room, to join
‘us and ¢ome on up. ' ’ -
. . . l ¢ . " .
| 3 . \
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Good morning. I would like to thank you, Mr.nﬁﬁgw@ﬂikvohnd“““ﬂ"

the Memberssof this Subcommittee for giving serious consideration

to H.R. 4361, a proposal to establish Advanced Technology

roupdat ion (RTF") which was reported »

April 10 by #vote of 25 - 18, : .
As you,know, the ATF propdsal was developsd on the basis of

huarln?s held over the past year by the Supcommittee on Economic

Stabilization, which I chair. During the course of 35 days °

of hearings, the Subcommittee examined the reasons for the

duclining competitivenass of U.S. industries, the nature .and

extent of current govenrment policies attectinq industries, and

alternative policies for improving our competitivenass in ‘the
future. , !“ N

We cama to the concluH’pn during those hearings that the
develonent and use of new ‘and better civilihn technology is
eisential to the performance of the U.S. economy, both ‘
domest{cally and in {nternational markets. Technological .
innovation--the devalopment of naew technologlical products,
processes and systems--makes {t poasible for firms to produce .
goods and services that are of higher quality and at a lower cost,
Toechnologlical diffusjion--the widespread adoption and uge of
impcoved tech;b(g%/gl~~~is equally Jimpprtant {p ensuring that
"he ngoromy as a whole, enjoys the bendfits of lower-cost,
higher-performance technologles.

In short, unless positive actions are taken to strangthen
our cepacity to convert basfic sclaentific discoverles into
technological innovations, and to Aiffuse them rapidly thrdughout
American {ndustry, we belleve that the United States faces the

very real prospect of losing market after markat to foreign
competition, .

9

THE NEED FOR H.R, 4361 v
Today, our country is locked in a critical competitive

struggle which will determine the kind of economic future our
country will have, It is a struggle for market share, for jobs,
and for aconomic leadership in the international aconomy: In the
aftermath of World War I1, the United Statas dominated the :
international aconomx'wltL virtpally effortless superiocrity; but

_this historic dominante has been sharply eroded in recent years

As cther nations entered tha intarpational marketplaca as
serious, vigorous, competitors,

In this increasingly f{ntense struggle, we will be able tos .

myintain our standard of living only by constantly innovating new
products and production processes. \h

‘r There 1§ disturbing evidence, however, that odr industrias
A7 a whole--"h{gh tech” and "smokestack” alike--are *fa} ing to ¢
meet the challaenge of competitiva ingovation. wWhile An&rican

. T ! "

1
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' sclentists continue to .ead the world in the prod..tion of new

knowledge, American indugtry ggo often tralls behind the rest of
the world in applying those ne% discoveries to the process of..
- economic production, Americans continwd to sweep Nubel Prize-
awards e:‘ryiyaar for scientific advances, yet our trade
imbalanc grow larger and larger. This peculiar pattern, in
which we {nvent and -they ipnovdte, will eventually mean that the
" Jcenter of gravity in the world economy will shift to those -
) countries which are doing a better job at commercial innovation.

H.R. A36]l. {a designed to help bridge the gap between basic

research and the commercializaticn of new products or processes, .
. throuyh federal support for generic and costrcutting - '
technological research and through the creation of an industnial

- extension service to igeed up widespréad adoption of innovations
throughout. the national economy:

. .
UNDERINVESTMENT IN APPLIED RESEARCH

v
At the very time when it is becoming increasingly important
‘to the United States to be more Lnnovative, our aconomy is simply
not. making the investments necessary to atimulate and-’ support
technnlogical {nnovations: A technologically stagnant. American
Indugtry «ill ingvitably be ovettaken by foreign producers able
to take advantage of cheapep labor and the 'widespread '
availability of existing productive technology. 4 ur
During the hearings held by the Sybcommittee on E¢pnomic ’
/ Stabilirzarion, many witnesses provided evidence that our
/ International competitors (particularly the Japanese and West
Germann) are spending significantly higher fract{ons of their GNP
R and governmant R&D budgets on research with commercial
application%; and that the failut'e to invest adequately in
applied research is indeed having a serious adverse effect on
America's industrial competitive position.
. v
Bacause of insufficient attention to new product .
. development, American industry has been increasingly overtaken in
% international markets by foreign firms using inqovative"
products--basic axygen steel furnaces, for example. In many other
chades, American firms or research centers have pioneeered a pew
technology, ‘only to see ltsgpommerciallzation captured by E8teign
competitors, The 64K RAM, the videocassette recorder, and the :
MAGLEV rail system are all AmericAn inventions, but we did not
finance research into the cost-cutting ways of producing the .
products, with the result that each of these "products® {g now ’
firmly under foreign control. Indeed, 100 percent of VCR's-~a
$10 billifon a year growth industry--are currently manufactured
outsida of the United States. )

.

‘eTo be sure,.the Federal Government already spends a graat s
deal of money on research and development--about 50 percent of
all R&D in this country is federally funded--and there are
additional tnx,.prncuremont, and anti-trust policies which seek
Yo enconrage or subsidize private sector investment in research
and‘dnvnlupmenr., Mostiof the direct government support, howaver, -
Jonag to. defande-ralated programg, and basic sclentific reseagch.\
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I am not her to argue agatnst funding evels for the
National Scienca oundation or other bas{c s iance research
programg. As Donald Frey, Chairman of Bell and Howell, told my
Subcommfttee, "It i{s not so much a case of too wuch science, but
rather too littla enyinearing.":

-

As for military research, however, I am—prepared to argue
that we have skewered our priorities vaecent years, In FY

-1980, half gf the federal R&D budget was devoted to defense--now

that figure is over 70 percent, and growing. fThis

-emphasis-~which could more appropriately termed overkill--has

pulled talented scientists, and instituytipnal resources away from
commercial-related research and toward the developme of
saphisticated weapons prtduction. Our prioritias ar lear, and
they are badly hurting our industrial competitiveness, and
future® economic growth. - . ‘ v

Let me put our current priori{ties into a devgstating context
when compared with the pricorities and practices of our major
competitorss At at time when the Japanese, West Germans, and
Frehch are spending about 10 to 15 percent of their govarnment
R&D money on projects that specifi¢ally seek to stimulate .
{ndustrial and generic technologies, the 0,S. Government {s °
spending less than 1 percent of its R&D budget for such -
purposes,  The simple fact is that Federal Government funding for
appliecd reserarch and development has been reduced by over 30
yercent in real terms since the Reagan Administration took offica.
ﬁr. Jordan Baruch, former Assistant Secretary af Commerce for
Science and Technology, perhaps put*it best when he testifled
before my Subcommittee that ",..this country should be more
concerned about being acquired than being invaded.*®

Some people contend that unlike milltary or basic sclentific
rescarch, commergial resaarch should he the yola responsibility
of the private gector. In this regard, it is portant to.
andgrstand that U.S. private nector undesinv ment in applied
research I8 caused by a classic case of market lmpeé(ection.

Most  firms lack the capital to undertake large R& projects
which might ldad to product-revolutionizing breakthroughs.
Alpost all firms, regardless of size, often -lack sufficlent
incentive  to undertake even modest applied research to make
cost-cutting improvements in exisking products, because they may
be unable to capture the full fruits of their innovation. TIf the
improved technology quickly becomes available to their
competitors, then the innovating firm would gain an ingufficient
return to justify its R&D investment. , N

In yeneral, then, private sactor firms tend to focus almost
exciusively on short~term RaD which will have an immediate
payback in bottom-line profits, They simply, and understandably,
do not {nvest, in genaric research projects that are extremaly
risry and may not provide any exclusive benafits or the
{nternational compeyitivennas of the aconomy as a Whole, however,
the cost savings to an entire industry that can be genarated from
A technological breakthrough could be critical, fully justifying

‘tne the costs and risks {nvolved in the investment. Under thesne

¢itcumstances, then, I believe that thia is a classic case
vallﬂnq for publle intervention to remedy a market failura which
is impnaing an-unacceptable crippling cost on our economy.

]
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DIRECT FUNDING--THE MOST EFFECTIVE RESRQNSE '
. L] A : -
How cah the government respond most effectively and h

thpropriately to the problems of undarinvestment in commarcial

ReD? There appear to be three major options; tax credits for
applied rasearch; relaxad antitrust restrict f6ns on joint ReD

ventures by industry; and direct government funding. of applied
rasearch. , -

-The Reagan Administration has approachad the problems
principally through the RK&D tax credit, and promotion of limited
partnerships created to take advantaga of the credit. The Joint
Commi{ttee on Taxation estimates that the tax revenues foregona
becauss of the RiD tax cradit will reach approximately $1.5
billion for FY 1984-1985. fThis credit is in addition to a.
long-standing provision of the Tax Code thit permits rapid
deduction of the entire costs of certain corporate R&D activities,
This provision will result in a $2.5 billion subsidy for
qual {fying Firms in FY 1984 alone. T

It {s clear, then, that the Administration is willing to
spend considerable sums of money through the Tax Code to address
this problem. It {8 not so clear, however, if the °
Administratiqn's approach is cost-effective. ' , !

In.tnstimony submitted to the Subcommitteé on Economic

Stabilization on thls issue, Professor Edwin Mansfleld of tha

University of Pennsylvania, cluded that the R&D tax incentive

. has had a very small impact on vate gector Rg¢D expénditures,

In fact, Probessor Mansfield maintains that for éach dollar of

tax revenue loat, we are only getting about 30 cents in'added R&D .
Moreover, we are now starting to get the usual horror stories of .
how a Government program can get subverted when it is ]
Insufflciently targetted. 1In my opinipn, there is a very real )
prospect that the R&D tax credits will prove to be a great

program for accountants and lawyers, but will generate very

little actual increase in R&D. -

. A second alternative {g for the Federal Government to relax ®
ant itrust rostrictions on joint research and development ventures
by firms in an industry. This would certainly be a useful tool
to encourage ReD efforts that {ndividual firms might be unwilling
toapndertake, but which a consortium of firms might be able to
ford. wWhile this approach has merit, it is important to
recognize ite inherent 1limitations, Not all industries are
act fve in research and development, and many would not undertake
Joint ventures, aven {f permitted to do so. 1In addition, highly
concentrated industries are jn a better position to benefit from
such ventures since firms in such industries already have
significant ReD investments. Further, thera is a danger of
ant icompatitive results from such vantures where the research
moves from generic to product-specific technology. For all these

" reasons, a blanket removal of antitrus- strictures on joint

Q
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regearch wfforts wonld not he wise, and certainly wouldsnot be a
panacea for our inadequate investmen®: :in applied research.
However, a carefullY delineated relaxa-ion of antitrust
constraints on cooperative R&D might a’low more efficient pooling
of funds and talent at the industry level.
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A third, an( o my view the best, alte. .ativd for promoting
increased investient in applied research and diss&minating the A
results-is direct goverhment funding of applied R&D projects., I
believe this approach makes the most sense@ for sevaral reasons. .
First, direct funding assures that every govdramant research
dollar goes for research end not some other putpose. Saecond,
diregct ?ﬁnding allows government support for reseprch to be °
guided to the most promising projects. It is not%a blanket
‘entitlemgnt program like the tax credit which suports every
resparc:.btojact regardless of its Werit. Third, direct Funding
allows us to hold acaguntablc the recipients of federal support,
and evaluate the outcdme of the federal expenditurs, Fourth,
since the federal government directly shares in the research
investment, it can seek to assure that the fruits of the research
are widely -disseminated to phe benefit of the entire sconomy.

Fifth, a program of direct funding would foster the davelopment

of better economy-wide networks of tommunication and an

atmosphera of cooperation among industries, universities and
government agencies at all levels. In sum, direct funding is the
approach that, in my view, assures the greatast return- for the

government ressarch dollar. ; ) . R

For those who view most government programs with suspicion,

I would point to the history of accomplishment of the NSF, NIH,
NASA, and other government-funded rasearch programs guch as
thore within the Department of Agriculture. The new era of

+ internatlional competition makes {t incumbent upon us now td
cdnsider the merits of an Advanced Technology Foundation.

———

THE CASE_FOR- A SEPARATE INSTITUTION » -

Unless, and until, we racognize that technology has become a
principal determinant of international competition, the U.S. i
economy will be unalbe to effactively compete with those

countries that have explicitly acknowledged its importance. Our
economic competitors heve, without oxcegtion, agencies whose ‘
principal mission is the promotion of civilian technology. We

have decided to make such efforts "step children” within agenties
whose primary purposes and focus are elsewhere. The results hava
been predictably disappointing, Given the .importance of -
technological innovation to our economy, it {s time that we

establish an independent agency with the resources to do the “job,, ..
and the separate constituency tq make sure that its programs *

cannot be held as a pawn in some larger political, bureaucratic,
or {deological debate.

I am aware that it has been often argued that {ncreased
spending for applied technology could be most easily implemanted o}
through the National Scie.ce Foundation (NSF). I do not think )
that this is a good idea. The NSF has a broad enough mandatae and
serves a large enough constituency as it is. As several
witnesses testified before the Subcommittee on Economic
Stabilization, we must constantly keeép in mind that science and T
technology are distinct activities, independent of one another. = *
Although they are cClosely linked in many ways, the development of
new technologies is a fundamentally different activity from
sclentific research. sesience and technology have different
objectives, and different constituencies. They should also have s
different agancies to encourage their efforts.

Al
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I am-also awara of .he uuggn&tion that i{mple itation of the
Stevenson-Wydler Technoloyy Innovation Act of 1980 would : -

. eliminate the need for the Advanced Technology Foundation, I !
respond that {t |g precisely because such measuras as, :
Stevenson-Wydler have not been implemented within the larger
bureaucracy of the Commerce Department that the need for such an
a separate {nst{tution i{s underscored. Stevenson-Wydler has not
bogn  properly funded, or given much visibility, and the Commerce
Department appears, at this time;, to be wholly inadequate”to the
task of pursuing such responsibilities in a serious, vigorous and
consistent manner. M.R, 4361 would locate thae reponsib?lity for
techn@logical development in a separate, mission-oriented agency

that will be supported by {ts own constituency, and judged on its
merits. . ' :
»

CONCLUSION

In my opinion, the Advanced TecHﬁoloq& Foundation proposal
which.you have hefore you today {s a ‘prudent and cost-effective
mechanism for stimulating the kind®of applied research which our
ecdnomy needs to maintain our international competitiveness. The

- level of funding proposed for this agency is very modest,
considering the need. 1Indeed, jif fully appropriated, this
program would constitute about 1 1/2 percent of. tha research
bulgat of the Federal Government, but would more than double the

* amount of federal resources now directed at this problem,
Addit {onally, the proposed funding level for the Advanced
Technology Foundation would be onL{ a fraction of the revenue
1opees that the Treasury has sustaiped through the open-ended R&D
tax credit program which has produced insufficient results.

while it {8 possible for reasonablé people to disagree on
the specifics of a solution to the problem of {nadequate ‘applied
research, there should be no serious debate on the urgency of the’ o
problem. If all of us, private fiftmg, universities, scientists
and the government fail to rise to the competitive challenge in
the area of applied research, the result is predictable --
stagnation in our standard of living as we watch other nations
captura our markets and the {magination of our own consumers,
Noae of us want such an outcome, and fione of us need experience

fr If we recognize that we must act now to improve our pation's
ability to {nnoviite and compete,

Finally, I wint to again thank members of this Committee for
the opportunity to discuss this legislation today. H.R. 4361,
and ather bills, being considered before this Subcommittee today
are positive ways to move forward on this fssue. In is regard,
[ particularly want tq emphasize that Members of: the Banking
Comnittee wish to covpera.e--in fact, defer--to the much greater
rxpertise of the Science and Technology Committee A3 to how the

concerns and {ssues outlined in my statement can be best
addraaned:

»

We are aware of the budget squeeze on existing research
programs within the jurisdiction of this Committee, and the
pressures that such budgetary constraints impose when considering ’
tha ostablishment of any new a ency at this time. For our part,
we simply want to work with this Subcommittee and Committee ip

an/ way possible to promote technological innovation in this
country.

/
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1 urgae this Committee to give the issues being discussed
today serious and speedy conlideration, and whatever the

v )
. : Committee decides to do, I want you to know that you can, call
upon the Banking -Committee to help in your efforts,
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We certainly appreciate that testimony' It is such a sound pres-
entation. I find such frustration, coming frogn a part of the counFry
.-that is similar to your part of the country, in the lack of economic
recovery that we have had an®the lack of encouraging prospects
for basic smokestack manufacturing industries. Certainly, some-
" thing cries out to be done. _ ) T )

How did you set your $500-million-level in this process? Can you

ﬁive any assessment of what the reach of that level of effort would
e? '

Mr. LaFavck. Basically, we doubled the existin commitment,
and we tried to spread this out. But certainly those figutes are
most negotiable. From gur understanding of the budget constraints,
I think weé ‘would probably need considerably more. When you look
at the money that is being spent through the Tax Code now and
the payoff that we are getting, I think this would be most modest -
indeed in.comparison. I think that the cost-benefit relationship
that we get would be far greater through direct funding than
through the Tax Code approach.

Mr. WALGREN. In the Tax Code approach, what is the rationale
fpr the conclusion that we are not getting very much “bang for the
buck” there? ls it that this reseereh would have been done
anyway? How are they making the judgment that we are only get-

- ting 30 cents on thé dollar. ’ s
Mr. LaFaice. 1 would refer you to the full study of Professdr

Mansfield of the University 6f Pennsylvania, Professors.Eisener of
Northwestern, and so on. I think Professor Mansfield: did his study '

for the National Sciemce Foundation. As to the mathodology,
think in part it is because of their judgment that this research
would have been done anyway, in part because they sdy that
maybe it is not really research and development. It is being called
research and development, in part because of the provisions of the
Tax Code which says that you can on_l-‘y get the tax credit for cer-
tain incremental types of research, too, and this might have dimin-
ishing returns after a while and be a disincentive for' research.
Kach individual who has argued has come up with different rea-
.sons for his argument. *
I am not against this. Understand what I am saying. But I do not
think that we should make it a permanent provision of our Tax
. Code. I think we should efamine what we have been able to buy
with our tax expenditures thus far much more carefully before we
anake it permanent, and I think we ought to realize that the ap-
; proach'it takes is a very general approach. To a certain extent, we
are just tossing dollars out. S . .
Ma¥# our system to advance the entrepreneurial process, if you
“will, has to be part of our overall approach. It+is a general ap-
proach. I also think, though, we need ot just a general approach;
we need a specific approach. Mr. Zschau and 1 have gotten into

many debates, and he has frequently said we have to target the en-

trepreneurial process not specific industries. My rejoinder has
always heen, yes, we must target the entrepreneurial process. So |
do not oppose what you are advocating; I, too, have advocated those
things. I};ut [ also think we have to target specific industries, espe-
cially if those specific industries are being targefed. " »

VA .

/

4




17

: . KN
Within the context of research and development, 1 think we have -
i to foster an atmosphere where research and development can pros-

per. Perhaps the limited use of our Tax Code is a way of doin
that, but 1 also think we have to go from the general to the specif-
ic, and we have to foster specific résearch projects, too. I think we
are not doing that right now. If it is being done, it is not being
done adequately. It is being done through the Defense Department.

It is not being done through Stevenson-Wydler. It is not being done

through the National Science Foundation, insofar as the type of re-

%ear_'ch and development I am talking -about. That is primarily

asic.
I thin need a complementary approach.
Mr. WALSREN. 1 would like to recognize my colleagues for
thoughts they might like to raise. Mr. Mineta. - _
Mr. LAFALCE. I want to emphasize again, tpoo, that I am going; to
~ defer to the much greater expertise of this subcommittee and full
comrnittée that have been ‘dealing with science and technology
matters since you have been sitting on it. We are relatively new to
this area, but theke are our best judgments on the basis of the evi-
J . dence that we have heard. It is very limited in comparison to what
.~ yyou have heapd. R ~ :
" Mr. MiNETA. John, let me ask you, in the work that you have _
done, has there been a way to quantify the benefits that come from
direct-expenditure programs as compared to tax-expenditure ' pro-
grams? ‘

Mr. LaFALce. I think the National Science Foundatipn has at-
temptgg to do that in order to justify their programs. I &link they
have concluded that there is a much higher return. o

Mr. MINETA. I8 it not a problerg\that in terms of a direct categor-
ical program for assistance, R& novation or whatever might be
referred to, that-first of all you have e i?agency doing that,
and second, you are in effect goinF through tHat whole argument
about having to pick winners and losers. Should we be doing that?

Mr. LAFALCE. Does not the National Science Foundation pick
winners and losers every day? Does not the National Institute of
Health pick winners- and losers? Does not the NASA pick winners
and losers? Does 'not the Defense Advanced Research Project
Agency [DARPA), within the Department of Defense, pick winners
and losers? The difficulty with the Tax Code is, it does not make
any attempt to pick winners and losers. It says: Everybody will -
have the ey, no matter how meritorious; If you do this type of -

. activity, we are not going to be dis¢riminating.

"~ What 1 am saying is, we need a blend of both approaches. We
need the general,"and we need the specific. We really do not have
the \specific. This subcommittee must have made the judgment,
when they advocated passage of the Stevenson-Wydler Act on a
very bipartisan basis, that you needed the specific approach. The
roblem with Stevenson-Wydler is that it simply has not been
unded. It hasn’t been funded, in large part I think, because it is
sfnply one of many responsibilities of the Department of Com-
merce, and there has been no visibility to it. '

Insofar ‘as the need for thig, too, I think the chairman said that

«¢” maybe we need sdme greater study. I would point out that the
Office ownology Assessment has made a study of the need for

[ ‘)
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such an institution. They did it at our request. It is a rather ex-
haustive study, and they said clearly, we need such an institution. I
.. would refer you to the study of OTA on this issue. I would clarif
" that this is a staff study; it hAs not been adopted in toto by the offi-
. cial board, but the staff study is quite explicit and quite definitive.
Mr. MiNera. What would be the difference between your ATF
approach versus the proper funding of the Stevenson-Wydler Act?
Mr. LAFALce. You could probably do it either way. I just think
that you are going to be able to develop the program much better,
develop a constituency for it, give it much greater visibility. You
. are going to be able to enhancew its effectiveness much better
thrgugh this approach. If this subcommittee makes the judgment,
we Bave to get funding of Stevenson-Wydler and let's put all our
eggs in that basket, I will suppart the approach of this subcommit-
tee. I think we would have a better chance of accomplishing our
-goal, of being successful, if we try to create a new agency, inde-
pendent, and very mission oriented, similar to the way we created
the National Science Foundation. . '
« If we just passed a law giving the Department of Confmerce the
respansibilities that the National Science Foundation has, I think -
it would get lost in the overall responsibilities of the Department of-
Commerce. It has too many responsibilities. I think the National
Science’ Foundation has this one responsibility for science, and 1
think we ought to have one agency with this one responsibility for
technology. A : Y

Mr. MiNETA. Just to digress a bit, when I was on the budget com-
mittee chairing the budget procesd task force; I wanted to include
in the budget resolution a portion dutlining all of ‘the tax expendi-
ture programs, the' revenues that we were losing through tax ex-
penditure approaches, just to make visible how muchswe were
losing in revenues as compared to how much we were spending in
direct programs that already show in a budget resolution.

As we try to get a handle on direct spending, everyone gets more
and more innovative and says, “Let’s go-the tax credit route in-
stead.” I have no problem with tax credits. I think we also have to
have that as a.visible item in terms of how much dollars as com-
pared to direct expenditures. , '

Mr. LAFALCE. There is a bias on the part of the private sector
toward utilization of the Tax Code. They almost have an anti-Gov-
ernment bias. Because of the anti-Government bias, if you go to the
Tax Code, you don’t have to deal with Government. Algo, too, you
carrl spend that money for almost anything you want: Again, 1.
thihk we need an appropriate balance between tax incehtives and
direct funding. o - -

Mr. MiNETA. Thank you, Johnp, for your leadership.

Thank you, Mr. Chairman. * : .

Mr. WALGREN. Mr. Gregg.

Mr. LAFALCE. *Mr. Gregg, more than yhody, knows how little I
know about technological and scientific matters because we suf-
fered through a computer course together. o '

Mr. Greaa. Obviously, philosophically, there is an inconsistepcy
with my basic belief, which is that you let the marketplace sebple ,

this issue. - ‘
- \ ‘
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Mr. LaFarce. If you favored 8tevenson-Wydler, if you favor the
Natiogal Sciencey Foundation, if you favor NASA and NIH, if you -
favor DARPA, I"do not-think we Kave.any inconsistency at all.

_Mr. GreGa. Yes, you do, because the National -Sciencd Founda-. . '
tion, for example, or the Departm&it- of Energy are committed to

Jbasic research. In the times whén they get out of the basic research

business and get into the applied research area, or even get into
the commercialization areas, they have been abysmal failures.

I would take, for example, the National Science Foundation’s ex-
berience with solar-heated dog houses and the whole applied proc-
ess that they went through, where they sought grants for the com-
mercialization activities as a failure. :

The question I guess is: How can we, as a government, function-
ing here in Washington, even if we set up a separate entity which
is' science-oriented, how can we possibly make that what I consider
to be massive leap from institutionalized structure to that individ-
ualized initiative that creates movement®in science or in commer-
cialization, that entrepreneurial spirit? How can we ever, as a gov-
ernment’ and simply by the constraints put on a .government,
expect that we are going to be able to gick_ out and choose what is
going to drive an entrepreneurial spirit?: - _

‘Mr. LaFaLce. How is DARPA doing it today? How is DARPA-
making the decisioh to advance the fifth-generation computer?

Mr. GreGa. That is different, because you are talking about spe-
cific events. If you want to be specific, ang if you want to say, “All
right, in.these areas we are going to commercialize. We are going
to move the Federal Government into cammercialization,” then we
have.a debate on each one of these aregs. We come to the conclu-
sion that in the national interest, we haye to commercialize the su-

. percomputer, or we have to commercialize in the. high-tech area, in

the long-term-energy area of fusion. We have to pay for that step.
Or breeder technoﬁoy , which T do not happen to agree with, but
we made that decision at one point. - : )

Fine. We make those decisions on massive Federal action in very
targeted areas, however, those areas are defined primarily by the
fact that they are long-term high-risk areas. For us as”a govern-
ment to just set up a great big pool of money and say, “Come and
get it” to the commercial segtor, we are never going to—I thin

" what you . are going to find is, you are going to have just a whole

series of solar dog houses out there being funded by people at the
Federal level. . ' , :

Mr. LAFALCE. I am curious as to what the difference then, other
than the institutional difference, would be between Stevenson- .
Wydler’s approach and an Advanced Technology Foundation or the
National Technology Foundation advocated by Chairman Brown?
Stevenson-Wydler, as I understand it, would provide moneys for
the commercialization of our scientific discoveries for technological
development and advancement, only it has not been funded. It is
my understanding that this committee thought that was, on a bi-
partisan basis, the most necessary and wise approach..

Mr. Greca. | cannot spesk to that because 1 was not here‘at the
time, so I am just addressing your bill right now. I would suspect
that, since it has not been funded, that probably answers the ques-.

tion: the decision was made that it is not going to work. .
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M. LalFaree. The Reagan Administration has spoken of Ste-
phénson-Wydler as if it is o wondertal law, as if it has dbhieved®
__marvejous results. The faect of thaiktatter is, 1 think that is more
_ rhetoric than anything else. Theﬁ?ﬁzj}ve not spoken-about, the basic
\ concept of it.’ A : : E
- Mr. GrecG. I am not speaking for the Administration; 1 am
speaking for myself. My concept is that the Federal Government, .
when it starts gefting into the business of commercialization,-is
going_ to be a failure %ecause institutionally it is incapable of dis- .
criminating between what is going to work and not work in the pri-
vate sector. Public sector activityecannot do it. But'I would be® - =
happy to yield to somebody else. o .
. Mr: WaLGREN., In-deference to the time constraints of our nekt
- witness, I think I ought to recognize the gentleman from New York
for some brief thoughts, and then we qught to get on to Mr. Young -
who has a time limit with us this morning. :

Mr. Lunpine. | appreciate the chairman’s quiet way of under-
scoring the. word ‘brief.”” 1 would just ask unanimous consent to
put the opening statement that I prepared into the record following
any opening statements by the ranking minority member.

'lzlr. WaLGreN. Without objection, that has been so ordered.

Mr. Lunping. First of all, I would just like to compliment my col-
league and friend. I have been in the Congress for 8 years. I will
,admit that [ have a bias on the issue or a poipt of view on industfi-
al competitiveness, but I have never been privileged to participate
in hearings as comprehensive, as thorough, or as interesting as the
ones that he chaired on the Econoniic Stabilization Subcommittee.
I really think that he has done the Nation a service by just bring-
ing out all the different points of view. I do not think those hear-

_ ings were any atfempt to squelch any particular point of view.
ou got into this a little bit. How do you answer the charge that
what you are going to do is allow bureaucrats to choose promising
‘or effective technology, when in fact the marketplace is the only
. instrument to make that choice? S '
_ Mr. LaFaLck. 1 suppose whenever the Government is involved,
gou can always bring up the word bureauor% and you can always,

)

- ‘\’

\

ring up the concept of winners and losers. lfthink we just have to
understand that if' Government . has to be involved, you have to
deal with arf individual who works for the Government; and if Gov-
ernment is going to make ‘the decision, you can always call that
Government decision “picking winners and losers.” That seems to
me to be a rhetorical device which can be used in a specific circum-
st¥ce, but it can be used generally against any Government in-
volvement in any activity whatsoever. You can a wa&s talk about a
bureaucrat because you are always tiKing about a Government of-
_ficial. You can always talk about picking winners and losers when- -
ever Government has to make a decision. B
So you would have to argue against dealing with the Govern-
ment, ang you would have to argue against the Government
maki ecisions. How can you structure this? Well, this is up for q
grabs lag to how you can structure it. But certainly, you know how
much \ favor the concept of consensus. It would seem to me that
one of the first things you would do would be to get together the
private sector, and within the private sector you would-have to say,

e
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“What do we reall nel:d' ‘What, would you ltketo do if you, had thef:, g

money -to do it?”*Then you are going to have.to make some-judg- -
ments. ) AR

There is going to be
foing to be.disagreement within the private sector. The National

Science Foundation has a number. of advisory panels: that assist

them in their effort: So I do not have any hard*and fast approach
that should be'used, but certaiply I would want tremendous input -
from the private sector as to what is nesded. .-

Mr. LunpINE. Recognizing the time constraints, I would ju{
to follow.up briefly. The National Science Foundation, as you
knqw, has a system of peer review. Are ybu suggesting a sodt. oly an
industrial peer review process? S oo

Mr.. LAFALCE. Absolutely. _ o

Mr. LunpiNE. Thank you. '

Mr. LaFaLce. That is not without its own di'ff"léultiés, to be sute,

but wagtust make decigions somehow and T think that is probably
the beSt approach:to mdke decisions. - o

Mr. Rirrer. [ dppreciate all the work that the gentleman from
New York has done on; this subject. I would just like to point out
that his proposal for this supergroup of, fpeers_ to review is perceived
very differently by different segments o the society. There is a seg-

ment that percgives this industrial policy allocation process as ca-

! pable of helpin)k those that are in dire need of help to somehow

~ overcome theiy shprtcomings

Mr. LaFALce. You ar talffing about H,R. 4360, I believe, Don, .
and this is H.R. 4361,  really would like to limit it to H.R. 4361,
and maybe we could debate H.R. 4360 at another time. ~ '

4 Mt:). irTER. What is the difference between H.R. 4361 and H.R.
3607 ' ' .

Mr. LaFarce. H.R. 4860 would establish a Council on Industrial
Competitiveness. H.R. 4361, which I am discussing today; would
create an Advanced Technolpgy Foundation. I thinlg(
ing about the bill that yoy considered in the Enezgy, and Commerce
Committee. That is not the bill that we are considering today.

Mr. RiTrER. Please excuse my misunderstariding of 1 digit out of

" 4,360 bills. | R - .
Mr. WALGREN. We could submit-some outlige of the reservations -
. that might be had about thig bill for the record, if you want.

Mr. Rirrir. 1 have somewhat, different concerng-about this one,

“but I think at this poing I would like to defer to the chairman an

get on with the schedule. L ) :

" "Mr. WaLGREN. ] appreciate the understanding of the mémbers
that they are extending the Chair at this pdint. I want to under-
score Mr. Lundine’s respect for the work that you have done in this

“area, particularly the hearings and the record that has flowed from
‘them, and express our apprecia‘tjon and respect, for your jnvql_yg;?

ment in this area. _ ~ N

Mr. LAIALcE: Thank you. And I want to underscore my realiza-
tion that the members of this subcommittee have far greater
knowledge and expertise in this area than do 1 o¥, generally speak-
ing, the membgrs of my subcornmittee and.committge and our wish

. to defer to you and to cooperate with you ag you make your delib-

A

erat‘ions and judgments. : X
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Mr. WarLaren. Thank You very much. c T .
At this time,l would like to recognize Mr. Minéta. One of .the
great virtues. of the Congregs is that we come from all dectors of
the country. Therefore, we often have members who arevintensely
involved with: areas of the country where private citizens who. are
making significant contributions are constituents and are in our

immediate areas. Coming from_the penijnsiila area of San Francis- -

co, that is the case with this next witness, and I would like to rec-
ognize Mr. Mineta for his introduction. - - ) ' -

Mr. Minera. Thank.you very much, Mr. Chairman. It is clear
from the range of bill§ presently under consideration by this sub-
committee that there are a myriad of approaches the Government
might use in encourgging and supporting technological deyglop-
ment in the United States. To proceed, however, we must®have
some clear understanding of how industries presently in the fore-
front of technological development and marketing envision Govern-

‘ment cooperation in the#r areas of expertise.

Hewlett-Packard is a compar{y ocated in Mr. Zschau’s district, in
our area known as Silicon Va

ative and compétitive world of high technology. The ent of

)
My, ‘and since shortly after-its -
modest beginnings has been recognized as a leader in th y cre-"

Hewlett-Packard and its chief executive officer is Mr. John Young, -

a’ gentleman of considerable experience, not only in {ndustry-itself
but also in the Air Force Research and Developmeént:&ommand

* ‘trial Com@afitiveness. We' are, therefore, especially fortunate in

~

having Mr®Young appear before this subcommittee today to share

with us many. of his own thoughts on the issues before us and to
-set forth some of the conclusigns and though put forth by the

Commisgion which he now chairs. - .

He is a graduate of Oregon State University, and just as the

rgon who chairs this subcommittee I ‘believe has his Ph.D. from
Stanford University, and our colleage, Mr. Zschau, has his Ph.D.
also from Stanford University, our witness next has his MBA from
Stanford University. In contrast, I am a Berkeley graduate. Al-
thou%h Mr. Young is the vice president of the board of trustees of
Stanto

* I am just pleased to.fill the room with_as marﬁ' Californians’ as pos-
r

>

sible. So I woudd like to welcome Mr. Young, Mr. Chairman.

Mr. LUNDINE. At the risk of” takinq(all of the time “for introduc-
tions, I wonder if Mr. Zschau would like to say anything. ,

Mr. Zscuau. I would judt like to welcome the witness, my %ood
friefd, John Young. One thing I might add is that the ?—‘I)e.w ett-
Pac Co. is regarded around the world as one of the best-man-
aged companies, not just.in the electronics industry but in .all in-
dystries. K is a real tribute not on}% to the founders of the compa-
ny but its current chief exacutive officer, John Young. A

Mr. LuNpiNg. From a different part of the country and probabl
a different perspective, I would like to say that I viewed the Presi-

". dent’s Commission on Industrial Competitiveness with a great deal

of skepticism, maybe one might even say cynicism, perticularly be-

cause it was originally due to give its report within two months of

the /1984 elections. From what T ¢an tell of what is going on, I am

' plgasantly'surprised. It is not the first time I have been wrong, but

rd University, and notwithstanding Mr. Young’s credentials,

«

.. and currently as'chairman of the President’s Commissi6fi oh Indus- _ .
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- -1 am really delighted, Mr. Younﬁ. with your work in that regarq
_and also, I might say, delighted that you have persuaded somebody
to delay the report because I think it enhances its credibility be-
cause of the elections to delay it until sometime later this year. We

. really do welcome you and appreciate your appepring here. -

STA:PI'}MI‘INT OF JOHN A. YOUNG, CHAIRMAN, PRESIDENT'S COM-
MISSION ON INDUSTRIAL COMPETITIVENESS, AND PRESIDENT
'AND CEO, HEWLETT-PAGKARD CORP., PALO ALTQ, CA

Mr. YounG. Thank you very much, Mr. Lundine. I have very

much looked forward to appearing before this subcommittee, and 1
have submitted my reqarks-irf advance. .

. Mra Lunpine. Your entire testimony will be made a part of the
record, ' : '

“'Mr. YouNe. Thank you, and I will just synopsize a few things
from that in the interest of time and then respond to an questions
anly of you have, ‘ ' . v o
- { belleve the subcommittee has picked an important area of in-
quiry. Our competitiveness, in view, can no longer be taken fdv
granted even by many of the a‘:ﬁs which we-regard as the Jeading
edge of our competitive strengt Like the electronics areaMor ex-
ample. It is interesting 1o observe that last year the bilateral trade
deficit between the United States and Japan in electronics was a
negative $8 billion, only a few billion short of e Carter trade defi-

~¢it. So I do not think we-can be too sanguine apout our alylities to .-

- do eveiything we can to facllitate the competitiveness. of our coun-
" try and our leading technology industries. :

The technolo?' area is certainly important to our country. Prod-
- uct technology has allowed us to- have unique and advanced prod-
ucts that have real value in the marketplace. Process technolo;iies
have created proprietary methods for manufacturing things at low
cost historically, ang these things combined to provide the higher
standard of living that our Nation's citizens enq'oi;. I think very
clearly at stake is thg ability‘to continue that higher standard of

living, and ‘that meafls continuing to earn that kind of return in .

order to justify that sfyndard. _ _

These kinds of ideas are very much along the linés of the Presi-
dent's charter to the Commission on Industrial Competitiv&ess.
‘We are not only looking at the competitive nature of the technolo-

gy base industries but also the use of technology in a wide varlety

of the more basic industrial sectors in order to.improve the conf

petitjveness of that activity. This Commission was established ’l{'
the' Bresident in June 1983, and as you indicated, Mr. Lundine, we
are to complete our work by December 1984.

There are 30 commissioners, including a wide variety of academ-
ic leaders, business leaders, the PresideMt's science adviser, union
members, and so forth. I gppreciate your complimentary remarks;
the Commission is hard at work, and we are indéed broadly study-
ing this question and vertainly we respect Congressman LaFalce’s
work in this area as well. . . ' _

1 would like to take a couple of minutes to-outline some of the
l‘:oader commission work and give you a feel of the complexity of
the competitiveness issue. While we also concluded that technology
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i kind of n centerpioce of much of what we arg, talking about, it is_
indeed a complicatod issue, an interrelated issuc of competitive-
ness. One could excel at technology and still lose. For example, it is
clear from the testimony we have taken, one of the few times that
a Whole series of economists have agreed on anything that I am
aware of, they unanimously feel that the cost of capital in the
United States is between 1'% and 4 tinies greater than ¢hat of one
of our leading trading fartners, Japan. ' . - :

So, having the best technology still is not enough to necessarily
ensure competitiveness, and that is why 1 would continue to under-

»gcore your.interest in and understanding of.a whole set of related
issues. It is not possible to drive things ahead on a single point, but
ruther one needs to look broadly at these issues and rhake sure
that a set of complementary mf;cies come about. Government is
frequently criticized for having conflicting goals and directions
with respect to these issues. - : .

Our own Commission’s work is organized into four committees.
One is human resources, including skills, attitudes, and costs for
resources.?e are looking at capital resource questions, as I indi-
cated, varifus alternatives with respect to outside areas like the.
savings rate, tax policy, but also internal cash ‘flow.generation
mechanisms.- We are loof(ing at questions of international trade, a
myriad of ways in which international practices either serve to
limit our access to markets or to prejudice American firms’ com-
petitiveness, and in what ways we can effectively promote exports
and respand to unfair practices. Of course, one of the most impor-
tant areas wg are looking at 18 research and dévelopment and man- *
ufacturing technologies, and the role‘of technology in promoting
competitiveness. . T

e bave found some very strong interest in these areas. For the
Administration, we work with Secretary Baldrige and the (abinet
Council on Commerce and Trade. We have been encouraged by the
Administration's people to bring forward recommendations as they
occur. That is a little bit of a different appro#ch for 8 commission
which: often goes off and then hrings back a-final repdet. We are
te¥ing to have an interaction on an on-going basis, and I think this
has been quite helpful in keeping us directed and beginning to
form.an interaction with a broader set- of people, including this'
CommisBion.

We have already made some recommendations concerning re4 -
‘search and development issues, incentives to invest, protection of
intellectual property, afitrust barriers, and this sort of thing. We
have a contyyiing agenda in the research and deveélopment area,
having o do With innovation of commercial products; what we can .
do to atrength _this area, somewhat along the lines of the discus-
sion just preceding. We have asked Bill Miller, president of Stan-
ford's SRI International, to lead a small ad hoc group looking spe-

- _cifically at this question. We have been looking at the manufactur-

Cing technology issue. It is rather interestjng- to find that only two
pniversities we can identify have any kind of a graduate-level re-.
search and faculty frainin’g program in manufacturing research. In:
fact, IBM's $60 million grant to accelerate the development of this
area has been a very pivotal one, really, galvanizing things into
action, providing’the resources to move t[‘mris important area ahead.

L)
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We are looking at questions about getting more value from the
U.S. nationn! laborafories, founded at’about $15 billion a year, and
we are looking at partnership relationships, including leapfro
technologies in steel as at least one possibility of getting additiona
value and coupling on this basic research investment.

[ would like to just say a word or two about Hewlett-Packard Co.,
"‘about.our own organization and some observations on the research
dnd development effort. We will spend $600 million in, our compan
this year on R&D. It is the third largest private electronic researc
and development program in the United States. We have almost
/half of our business outside the United States, and we are the 13th
lnrgest exporter in dollar terms in the United States. So we are a
very important earner of foreign currency for the United States.

ear in and year out, we find that research and development
drives our whole business, and that in any year, one-half of our
orders will come from products introduced in the preceding 3 years.
So, organizing to retain the entrepreneurial spirit as we grow to
80,000 employees, and to continue to facilitate this flow of products
and associated processes is really at the heart of what we'do. #

Our research and development director, who has just retired, had
a wonderful saying. He said that the difference between theory and
practice is that practice takes into account all of the theory. I could
not help thinking about that ?&ng as | was hearing Representa-
tive Lalalce discuss how the R&D tax credit really does not have
any effect, since in our own company, spending $600 million, we ac-
tually raised our spending by 1 full percentage point of sales

_during. this period. So, again, I refer to the difference’ between
theory and practice—and you can take this datum point for what it
is worth. ,

So the question is, what oan we do? What could the public sector
do to facilitate things from ‘the frame of reference of the Hewlett-
Packard Co. Frankly, I do not think I can comment on the six bills
that you have before you. They are quite a complex array. But -
rather, T backed up undythought that maybe there were some cardi-
nal points—I called them “facts” in the testimony—that:have some

. associated criterin about them that might serve as benchmarks.
They represent some points of view of mine that L.think are mostly
subscribed to by members of the President's Commission that .
ou};ht to be benc%marks used in evaluating legislation:

?act No. 1: I think it is difficult to predict which technologies are
going to be successful in the marketplace. Time after time we find
that even skillgd judgments of companies involved are incorrect.
One of the stor es{ think that catches the flavor of this is bne Bob
Noyce, who was the cofounder of Intel and the inventor of the mi-
croprocessor, likes to tell on himself. He recites the story about his
wife, Ann, who asked hia advice about making an investment in a
small company. After thoroughly reviewing the issue, Bob recom-
menddd that she not make this investment because he was prott{
sure that the field they were in was not tQo promising. After all,
how many people could possibly be interested in having a personal
computer. Of course, the company turned gt to be Apple; it is now
n hi‘lion dollars & year company. His wafe works for Apple, as a
matter of fdct; and Apple is one of the largest customers for Intel’s
circuits, So you see; even those with a very good view of the tech-
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nology and related business areas find that this is really the cen-
tral purt of making business judgments. :

We think that the closer to the market you are, the better you
are going to do that, but it is extremely hard to bé very good, even
when you are ver e. We quite agree with the theory that Ed-
Zschau espouaeufthat Eix-;, target the process of innovation, build up
the capability, fill the bowl fuller so that more.and, more people
can benefit from this and draw on additional resources and put
them to work using their own insights and knowledge of the mar-
ketpluce to make that happen. .

Fact No. 2: The. marketplace is continuously changing. Proposals
should provide for feedback from the marketplace. Public policy de-
velopment should be coupled to the market through some kind of
mecLunium..such a8 shared funding or ways of aligning the pur-
poses of the market with the funders. Again, I could not help but
respond to Representative LaFalce’s response to a question about
going eut tp usl;/'ndustry what they would like to have happen and"
what they would like to fund. That is fine; you can do that, but at
the same time, you ought to ask them if this is so important, why -
u}:en’t: you doing it already. What is it that you are doing instead of .
this? ‘

The list you are going to get is the list that just fell off of their ."
own set of priorities. Guaranteed. That is the last one they did not
fund. So it gives you some benchmark about where it falls in their
hierarchy of things they probably want to do.

Fact No. 3: Capacity to fund research depends on our ability jo
reap rewards from that research investment over time so the re-
sulting products of innovation can be gold in world markets. There-
fore, successful technology products must be competitive in” two
fundamental ways, ih both cost and quality. The Japanese have
shown that technology can be imported—most of their's is—but the
careful attention to manufacturing, both in cost and quality, really
has tremendous competitive characteristics in itself. So manufac-
turing technology must be given serious investigation, and the re-
quirements must be congidered very much as part of the research
charter. We must very much address the quality and cost issue.

So innovations and process technology can help minimize the djs-
advantage of high-cost human resources. In fact, that is the 'pringg-
pal way in which we must gain the produstivity that can retain the
standard of living differences that we enjoy. .

Fact No. 4: Tpchnology is dynamic and mobile. It goes to indus-
trializing nations, such®as Korea, which just 20 years ago was ig a
great shambles, already hss state-of-the-art technology that is véry
comparable to the best in the world and is rapidly getting into the
semiconductor business. So these proposals must recognize that the
time available to firms for development is shrinking, the mobility
of technology is growing around the world, and developing coun-
tries are finding new shrategies to cut across old developmental
ideas of using low-cost labor in making textiles, for example.
Rather, they are catapulting to the front &f the technology area as
basis for development.

Fact No. h: There are limited Federal funds to support R&D gen-
erally, and no other organization is likely to lpund significant
amounts of busic regearch. This is the fundamental role of govern-
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ment. So other kinds of proposals to help in applied research
shouM not divert existing Federal fundings of the basic research
program. Federal assistance should not displace already-planned
private-sector research either’ That would be, again, a useless ap-
plication of Federal money. .

Fact No. 6: We think research done on' university campuses pro-
vides the dual benefits of advancing basic knowledge and providing
critical training for engineers and scientists. A great deal of the
basic work in t}ﬁe country is done by the leading research universi-

- ties, and we think proposed policies should probably explore the

“today. U.

possibilities for using universities as ’the vehicle for research pro-
grams., ‘

Dave Packard has completed a study as part of the President'’s
private-sector studies on cost control, in which he bedeves that
more egffective management of the Federal laboratories might
resulqﬁ\yﬁvmgs of $6 to $9 billion. If that indeed were the case,
and if that money could be redeployed to, let's say, the universities,

. you would litera lz double the level of umniversity research support
. from the Federal<G

overnment, g’

These are directions to review. Of cou¥ge, building the faculty
structure up and the supporting equipmeX and facilities is abso-,
lutely critical. [ am sure this committee is well aware of a serious
faculty appointment situation. Between 1(7’:md 20 percent of the
faculty appointments in key. engineering disciplines -are upfilled

%‘ youngsters are not choosing graduate study for the
Ph.D. as a field nor going into the faculty profession. George Low,
president of Rensselaer Polytechnic and a member of our commis-

‘sion, has documented this subject quite well, and I attach his paper

to my testimony. . ,

So we think that the criteria mentioned here are consistent with
the lessons we have learned from our own expgerience at Hewlett-
Packard, as well as the observations that one can draw from past .
government activities, and I hope you find them useful in your con-
siderations of legislation before you. With that, I am happy to re-
spond to questions. : '

|The prepared statemgnt of Mr. Young follows:)

:}‘,‘3 | N -
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HOUSL SUBCCMMI'ITEE ON 'SCLENCE AND TECHNOLOGY
BY " -
A _ JUHN A. YOUNG, CHAIRMAN - o A
PRESIDENT'S COMMISSION ON INDUSTRIAL COMPETITIVENESS )
: JUNE 7, 1984 ¢ .

i Thank you for the wpportunity to addressg the Subcommittee on the
-+ - question of Federal and private support for technologysdgvelopment and
industrial innovation.

L3

1 telicve this Subcummittee has chosen an 1mportant area of inguiry
~- an area which plays o key role in the future of U.S. competitiveness.
The competitivenoss of American mduutry can no . lenger be taken for
gr. mn‘ Duspite the current upturn in the economy, we are troubled by
long-term trends affecting our ability to compete in world matkets. As
evidence, let me cite the fact that even the electronics industry -- which
18 often noted o% one of the strangest growth sectprs of ,our economy -- :
sutfared a 58 billion trade deficit with Japan last year. 'I'hat 8 almost as v
large o bilatoral tradd defroeit as the,U.S. automobile 1ndustry. So the
deliberations of this Subcpfinittee are very welcome.

The focus of this hearing is both timely and mppropriate, 'lechn(logy
T always has contribated mannmntly to America's high standard of living
and 1t hag done so @ two w.nys» First, we have incogporated.technoloygy into
owr progucts, moakia them sof unique that we could charge a premium price :
s formthen, - segoindly, . we haves opplied: tedmoloqy to the manufactyre-uf dur. s
C 0 predudts, fncreaging our. prodictivity to. the: point where our produtts could ™ - -
be cust competitive, even with a workforce which earns ahigher wage than
many workers elsewhere. 1 believe both product and process technology ate .
strongly binketd to our nation's standard of living. Therefore, the '
continued maintenance of our national well-being (.alla for ‘increased .
eftorts to mntain our technologicval edge,

The Pr vnukmt Lotmuss;xﬁ?\ ¢n Industrial Lon}_)euuvenels '

iMe subject of this hearing also is very consistent w1th the charge of:
the Presude nt s commission on Industrial Compet itiveness. One of the
dommigsion's prime areas of interest is technology -- both the
wompet it iveness of Awerica's technology-based industries, 88 well as the
use of technology as a competitive tool in a wide variety of industrial”’
sectors.  Our charge from President Reagan is to review means of increasing
the longeterm tompetitiveness of US. industries at howe apd abroad, amd we
are to recommend to the Presjdent policy changes at all levels ot
Sguvernment. to unprovu the private sector's ability to compete.

tstablished by nvyulent Reagan ‘in June 1983, we are scheduled to enc
our work by becetiber. 31 Of this year, The Commissian consists of J
members from industiy, universities, and’unions with governmental
tepresentation by 'ty George Keyworth, Science Advisor to the President.
Oar members are Jdistinquished leaders in their respective fields ang
tepresent. a diversity of viewpoints. They are ideally suited to congyibute
toa national dialoyue on the kinds of actions required by the public and
private-gectors to make US, industries more competitives '

' \
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[n response to our assignment, we are submitting individual action
recommendations to the Cabinet Council on Commerce and Trade ai consensus
"\ i8s reached. We also are working on a framework which will articulate an
overall strategy for U.S. competitiveness. Both wilj be incorporated into
. our final report- which will be submitted to the President when the
Commission completes its work, Through this approach, we hope to produce a-
long-term, action-oriented plan which can play a useful, positive role
long after the Commission ceages to exist.

The action recommendations mentioned above are being developed and put
before the full Commissgon for approval by its four committees, egch
charted to cover a critical competitiveness policy area. These four gfeas

pare: human resources, capital rebources, international trade, and and
fanufacturing. The overall framework to help integrate these s€parate
policy areas is being developed by a fifth committee headed by Dr. Michael
Porter of Harvard University, fThe initial work of thig committee focused
upon identifying comffetitive factors that hold the most promise for
ensuring an American advantage. The entine Commission is in consensus with
its conclusion that technology i& where the U}S has a great opportunity to
lvvuruqe its strengths. .

»

\
1ssue Areas Under Study t_)ms Cammission

I would Jilke to take a few minutes to discuss the issues being
addressed by each of our four committees. This wi'll give'you a feel for
the complexity of the competitiveness problem and the fact that there are
many factors affecting our ability to compete in technology markets.
Iideed, thosé issues could OVerwhelm our tequlogical exceuence. :

)«,or example, a critical factor determining economic success of U.Ss.
firnds is the state and stability of the U.S. economy. Inflation, high
interest rates, and uncertainties about future economic conditions could
mitigate the benetits of other policies to help industrial competitivoness.
Therefore, attention by all policy makers should be given to ensuring
stable and viable economic gr . Other proposals should be reviewed tor
their contribution to this goal. ' P

Returning to the Lommlssionswo k, our human resources committee is
examining the skills and attitudes our workforce will require, as well as
ways we can minimize the competitive (UBadvantage pOeed by the high cost of
‘the American workforce. We-recognizethat America's high standard of
living has to be carneds that the marketplace doesn't bestow it upon us as
a right. FEarning that standard of hving will require us to iimprove
productivity, aml that again points to your emphasis @i technology --
especially process technology. .

Second,* our capital re/outces committee is examining the role of
Lapis,al as part of our abilfty to compete. We are certain that the high
cost of capital in the U.S. relative to Japan puts us at a real
disadvantage., We can cite the Japanese success in the U.S. semiconductor
market as an example where high capital costs have t American
manufacturers at a strong disadvantage in % £ield where we \originally
were, and in U\eiame respect stille are, techndlogically domina

. : | . '
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Third, our'intematiorulwtrude committee is exploring the complexities
of the international marketplace and the myriad of ways international
practices limit access by American firms to technology markets. This
committeq also is investigating ways the U.S. can more effectively promcte
“#xports aMy respond to unfalr foreign trade practices in a more timely
.manner.

.

s .

A
our lasy committee, R&D ahd manufacturing, i{s reviewing the role of
technology providing a .competitive edge for American industry, and I['ll

be returning shortly to some of its ~- as well as the other committeeg' ~-
conclusions so far. : :

We have found a strong integeat. in these difficult issues by Cabinet' /
members -~ Secretary Malcolm Baldrige in particular -- as wwll as the White
House and key Members of Congress from both politidgal parties., This

\nterest is significant because of the promise -it gives for implementing
our recommendat ions.

w The Lamuas_xon s Recamendat lons and Loqceg‘g \‘{

' [ will now take a Few minutes to tell you about the recommendat ions *
we've ! © far. The Commission has approved a total of 13
recommendations -- gi1x in the area of R&D and manufacturing, four
concerning international trade and the remainder in the area of human
regources. Among them: ' )

»

.
-

== Concerning R&D, we would enhancesthe incentives to invest in this area
..o, . through permanent tax. credits !or R&D, strengthened,protection.of.. .
» itellectual property, 'and reduction .of antitrust barriers to- - .
organizing joint R&D, :

-= Concerning international trade, we have  called for compet it iveness
tobe a cqnsideration in renewal of the Export Administration Act,
recomuiended ghe establishment of a governiment. data bank on fore1gh
markets and/competition to encourage small business export, called for
enactment” of the Foreign Sales Corporation Act,® and recommendi:
‘improved U.S, trade law practices.

v
N

== In the atea of .human resources, we have recommended steps Lo, improve
the quajity of education, both for college level engineering personne |
and more general high school science and math cap‘abilitiea. Cln
addition, we have endorsed the principle of labor-management
z cooperation and called for new collaborative efforts in this area,

— . In regard to capital resources, active mveatigation algo is underway
concarning the high cost of capital faced by U.S. Firms versus
that faced by Japanese Eirms. :

More specific to your interests, we are also pursuing the followiny
quustionst \

== Gince the LG, appears less effective in the part of the innovation
process that develops reseaxch results into commercial products, are
there new public policies or private actions that could strengthen
this important area? We have recently initiated a_specia}‘ study of

'
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. this question with the help ofoutside experts.

-- What can.be done about the relative lack of U.S. progress and .
performance in the manufacturing technologies? Moving from deeign to -
efféctive prddyction seems to take much longer in the U.S. than in
Japan and often results in higher costs ard lower productivity.

. ] .

~-- Since the U.S. National Labs possess many highly talented engineérs
and scientists and the Federal government spends about half of the.
nation's total R&D, can partnership relationships be established in
conjunction with existing research programe to help develop technology
needed to make major U.S. mature industries competitive? As a test the
‘Commission's R&D committee is exploring the feasibility off an approach
to help the steel industry define and exploit new ways make steel.
Discussions between industry and government representatives t_hus far
are very encouraging.

A Pri\;}:te Sector View of the Technology/lnnovation Proceaé

“ The. underlying process we are all trying to stimulate 1is
technological innovation. Since this process is critical to the future of
techrology driven companies such as Hewlett-Packard, it may help to share
with you aview.fromtheprivatesector. ! )

leasure in addressing you today stems nqt only from my role as
Chai of the President's Commission on Indhstrial Competitiveness. 1 am
also President and Chief Executive Officeq of liewlett-Packard Company.

Here in the U.S. we employ almost 60,000 people in the design and
manufacture of electronic ‘instruments and computers. Almost half of our
““pusiness 1is intermational, and we are the -thirteenth largest .exporter in .
Y the U.5. Hewlett-Packard is the hation's third largest private electrohics | Ag?t;
research organization, and we believe that our past growth and success have o
stemmed from our ability to innovate and bring the fruits of our research
to magket. Our research labs provide a constant stream of new products,
and 1§kt year fully two-thirds of our sales came from products that were
less §han three years old. Innovation has fheled our growth, and that is
anoth®r reason | am very interested in the subjects addressed by this

comittee. :

Let me mention some of the keys to success based on the Hewlett-
Packard experience. 1 don't assume that they all can or should be
applied to other organizational settings. This is what has worked well for

o us. 1 hope, however, there may be some lessons here that apply elsewhere:

- Eltdbllsh a clear 6bJect1ve< that strategically positiong the
* organlzation to be entregreneura;. _ .

-~ Foster an ReD ethic in the orggntzation and make innovation sYNONYymOous
with the future of the firm. At Hewlett-Packard, the product becomes

- a cultural value -- the subject of every chat -- and the way to make a
o valued contribution to the company. The psychic rewards go to the .
' innovators and innovation becomes a "superordinate" goal for the -

campary . v .

-- Pprovide freedom of action by giving people an opportunity _t_g_.innovate

!
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" and control resourdes,

~— Qrganize iny small gr o see the impact of their

contributions. Larggor sri{ zat 1 are by "definition harmful to

innovation; however, size must bé fianaged effectively. Hewlett-

N backard has 51 operating divisions with an average of 1,000 people in
) each to achieve this objecuve. :

-- ,Concentrate on non-financial incentives. Surpnsmgly, we do not find
that money 18 a prlmary motivator to epur innovation. It can,
however, be a significank disincentive if pay levels are low. Money,
in our experience, is.not important psychic reward. .

--  Diversify research rbgrams. We have research labs at Hewlett?
Packard with charters that differ in significant ways, One group of

. labs is attached directly to our manufacturlng operations and

# emphasizes leading edge engineering and manufacturing technologies,
while our cehtral laby focuses on basic developments in science and
engineering in areas of interest to is. That i8 not to‘'say that the
divisional labs haven't .developed breakthrough technologies for us or
that the central labs aren't interested in linking science to the
marketplace, The central labs at Hew lett-Packard are our venture
capital equivalent -- putting science to work in creative new ways.
The corporate labs, by contrast, focus on applying science to the
solution of practical problems, . '

’
-- Ensuwe flexibility. To be innovative, an organization =~ even a
relatfvely successful innovator such as Hewlett-Packard -- can- never,
and [ emphasize the word, vest on its laurels. Just because an -
.organizational structure. or problem-solving. approach warked -well one |
year does nbt mean ltj';[n appropriate the next yedr., Our research

laboratory charters are Aeft flexible because we cannot tell what the
- end results will be when onc.of our scientists or engineers beyins
pursuing an tdea. We want to avoid what I consider a true tragedy
where a gowd 1dea is thwarted by a bureaucratic wall.
- Through the areas mentxoned above, 1 have 111u8truted the private
sector's important role in the innovation process, Now, 1 will turn to the
public sector's role in this area. While some action has been taken in the
last two years by the Administration and Congress to enhance U.S.
technology and innovative excellence via increased funding, there are
several areas which still need your attention or action,

"what the Public Sector Could Lg

The six bills on which you focus these hearings include a large and
wide ranging number of ptoposals. 1 would.like to reserve my own
vbeervations on' the gpecifics until the Commission has had an oppdrtunity
to take positions on these pieces of legislation. However, 1 will try to
be helpful by identifying several criteria which I believe are valid. for
judging the feasibility and worth of action proposals in the areas we are
discussing. In each case, [ will preceed the criteria by my perceptions of
the facts of industrial life that help explain why these criteria ard

valid, !
. . . . .
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Fact 1t It iahoxtremoly difficult to predict which technolagies and
applications of technology will find acceptande in the market. Bob .Noyce,
who is the inventor of the microprocessor that serves as the basis  for much
of modern computing, tells a story on himself that illustrates this point.
Some years ago, Bob's wife came to him and said she wanted to invest in a
small start-up company. Bob advised her against it, saying that this new
invention called a personal computer wouldn't go far. Today, that small
start-up is a billion dollar company, Apple Computer, and personal
computing has indeed gone far. ' . ’

If participants in a market find it "difficult to prejudge the commercial’
potential of a technology, then people further removed from the magket --

., Mmembers of government -- are going to find accurate prediction even more .
unlikely. )

Criteria: If government wants to augment research capabilities, it,,
sﬁouia provide. support tor a wide range of technologies. As
Congressman Ed, Zschay so accurately states, we should target the
process of innovation, rathersthan try to pre-select which specific
technologlesfwill be successful! rther, governmental menbers should
not be solely responsible for choosing which areas of research have™a
commercial promige. The private sector is, by definition, more
closely tied to the market, and members from the private sector should
play an integral role in guiding the direé‘tiqns for federally furded
research intended to help competitiveness. '

Fact 2: The marketplace’ is constantly changing.

Criteria: Proposals should provide for feedback from the market to

- Yesearch programs. R&D. prograie -should be voupled to market nees-and, . ---
rpsponsés through real time relationships.  -Among the ways to this.
are shared funding by industry in Federal applied R&D activity,
participation by industry in- planning Federal R&D programs, and

increased support for competitive assessment information.

Fact J: The capacity to fund research —- whether in-the private or public

sectors -- depends on our ability to reap rewards from that risk

investment. The resulting products of innovation mist be sold in world

markets. To be successful, a technology product must ke competitive in<two

fundamental ways -- cost and quality. Those two. elements are the basis of
‘ any bux‘);r}y decision. ;

A corollary fact: The Japanese success in technology markets has been due

to their application of technology -- much of it imported -- to the

manufacture of products that are superior in cost and quality. It dces

America little gpod to treate innovative technologies if, within a very

short time, our prodycts can be replicated and produced elsewhere with

better quality and price. B '{ M .
' f {

-.zvcr.itqfrfi,ai':‘._ \Manufact.uring;?t}oﬂmo\ogy must be ‘given serious

".‘I-nvest“igiit,-lo‘ proposals with/®yentual commercial objectives “must

Y L Ginclude mect anisms to build competitive cost and qualigy into the

+ program .polity. = In any design pr_ocqs_r:ecmology t be given
s gqual weight to product te_q}z\ology. ManYacturing requirements and
%netitive”p"duction processges must be congide s part of the
f : . S .. - N
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research clarter, Jnnovae tong 1n process technology will enable us to
N increase productivity arndd winumize the disadvantage posed by the high
relative cost of our Jhuman resources. .

Fact 4: Technology is beth dynamic and mobile. Industrializing nations
, sucli a8 Korea have access to state-of-the—art technology from both the U.S.
andd Japan and can rapidly tumn that techiology into marketable products. A
technoloyy transfer process that formerly took years now takes only months -
or weeks.  The rate of development of new technology also is increasing and

v the lifecycle of products 1s being x%{ced. )
i Criteriar Proposals must recognize the time available to: firms for
development 1s shru.kag. Your proposals must address this issue and
yevelop mechanisms tQ minimize time delays built into any program in
order to meet the Jovernment's fiduciary responsibility to thel
taxpayer. In other words, the red tape traditionally requ'y.red for
%pvemment\ll accauntability must be minimized ifwour purpose is -to
elp U.S. 1ndustry restore  its competitiveness, _ D .

Fact 5: There are limited ch\eral funds to support R&D generally and no
other organization .is likely to support significant amounts of basic
reschrch. . . ) B

Npiteryn: Proposals to hielp applied research should be carefully
structured so as not to divert existing Federal funding for basic
research. e shoubd ot risk the nation's long-range future to help
solve a short-range problem. For similar. reasons, any Federal direct .
agslstance an conducting or funding R&D should not displace existing
or plauned private sector Rab.

Fact 6: 'Research done on universily campuses, whether basic or appl fed,
" provides dual benefits -- advinéing the count ry's scientific knowledge base
and. providing critical tralning for the next generation of engineers and
sclentists, . ' :
¢ : Cl i_t_eLx‘u_i- Proposea policles ad programs should explore possibilities
for using univeysities as the vehicles for research programs.  Since
Federal woney is 1n Mticularly short. supply these days, Congress ana
the Administration might take a hard look at.the recommendations on
National Labs prépared by Dave Packard as part of the pPresident's
Private Sdcetor Survey oh Cost Control. ‘This report estimated that ,
. ef fey t i managerent 7/; our entire Fedepal research budget could
realize (®savings of $4.5 to $9 billion per year. We should consiuer
pursuing the changgs suggested and ditect those savings to augment
research in our unjversities anl ofher non-profit inititutions. The
minunum possit-le savings cited -- $4.5 billjon ~« reprepeitts the total
of Federal funding to university research lagt year.
-~ . - .
Rdequate \t_r;nimr;j «f engineers also plays an Iinportant role in the
long-range imprdvement of U.S, manufacturing. One of the members of
ourg Commigsion, Lr. George low, President of ‘Rensselaer Polytechnic
Institute, prepued o special paper on engineering education. 1 have
attached 1t to this statement and commend it P your attention.

., Conclusion .
- ¢ ! .
I think the criteria 1 have mentioned are consistent with most current
industrial thinkingson what actions are likely to stimulate innovation, I
» - hope these cfiteria are ugseful to YOu to test the many proposals you arg
considering, Thank you for the opportunity&o share: these ideas with you. |
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“During the past several years, intense concern hak been expressed over the."
state of our engineering education system, °and how it ultimstely affects
- the guality of the goods-we produce, and the productivity of American ’
‘v industry. . - A . o .‘_'. R

mei.  There is a direct relationship between engineering education’and indust;iali-.
competitivengss. To compete we must produce goods that perform befer, /are .
priced lower, and have a higher quality than others that are available in -~ -
the- world market. To do this we need an ever expanding base of knowledge
in science and engineering as a result of research; and the dyginuringy?}t, :

2737 talent. that tan develop.superb designs as well as;world class, mafufecturing
-1 techniques and processes. - - T T Tl / r
The fundamental question 1. whether our engineering education‘gystem-is
- producing the people and’research results that industry needs no and in
. the future.} ' . : St
. L “
_ BACKGROUND AND ANALYSIS : , R >
L} ' : * e

This question is best addressed w'midetingmr separatée isau_ia'si”l
1. Engineering Graduates ' . . .

R : ) ' . : ' ’

a) nutbers at bachelor's, master's, doctor's l_eve‘il _
b)  “mix among, various disciplines - o X
¢)  substance and content of educatidn L

2. _mgineeri.nghculty' L : .
. . _ S ‘ A
‘a)  shortage Sy . A
2 b) - understanding of engineering practice ., . Do
3, Engineering Ressarch’ T -
a) ' level of support - * B \ - N ' »o
b) specific aread being supported - - " .
L3 . : L ’
4.  Engineering Bquipplnt
a) in ;mdorgnduau teaching la_borut.criqi o N ' .
, b)  for graciate sducation and reseaxch, = = : .
- o a
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_ b+ Engineering Graduates -

4 To begin the digcussion of the numbers of engineers graduatiny in the
© 7 United States, the following table is presented: ' ' '

-

.

1972 . l982¢:
. i .

Enrollmant, Full Time Undergraduate  ~. - 195,000 " 404,000 . . .
Enrollment, Full Time Gradyate . 36,000 . 51,000 -
Degrees Granted, Bachelor's S . 44,000 67,000

. Degrees Granted, Master's . + . 17,400 $8,300 .
Degrees Granted, Doctor's ' o 3,800 © 2,900 o

7 These figures suggest tiat .the undergraduate pipelina has filled rapidly in
© response to the current;demand. However, shortages still exist in selected *
fields (e.g., electronics, computers). In thdse areas, the de and of the
marketplace is alleviating the problem somewhat~—the number of bachelor's
degrees granted in computer engineering was 7.5 timaes greater in 1982 than - -
e in 1972, while there h een a substantial decrease in the number of N
: entering chemical engin:e';ﬁg freshmen in rapid:response to the declining -
] . . . - ‘ ™
jw Mk.t_a 0 ¢ { o
o "
- The problem of mix among disciplines will be alleviated further as
B engineers in all disciplines will have a better knowledge and und standing
about gomputers and electronics, and the demand for spacialistd in these A
fields will decreass. ’ v -

! Theé same is not true at the graduate level. The ratio of master's th

?chelor's degrees has decreased from 0.39 to 0.28; and at the doctor's

- evel the absolute number of degress granted-has declined by 25%--4 n o

< thag does not ‘tell the whole story because the number of United States

citizens among graduate students has declined much more rapidly than the
total.; o ' ' »

Baged on these data (as well as more detailed data for o.in‘torveniﬂg
yehrs and by engineering curriculum), one can reach ther conclusions “that:

b * .
a) “The shortage of engineers with bachelor's degrees. is
improving, but in specific areas, shortages continue:

b) The mix among the various curricula will take care of.
" itself, but somewhat .slowly; 2

»
LI

c) There does not appear to be any adjustment in numbers at
the graduate level (master's and doctor's), sd¢ that the
existing shortages at thase le'g'ela may well . :

But what about the substance o'). what is being t‘bggbt in our engineering
schools today? For a period of time-starting at the end of World War 11,

there was a tendency in our' engineering schools to shift away from

~engighering practice and toward enginéering sciencd, 'This shift coincided
‘ e availability of large sums of Faderal funds for basic. engineafing,

' LT : . & .,.' - N 5 .
, . ' ' :
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'.ru\ylrch and a simultaneas reduction in university-industry relationships,
. Thus, the best of our faculty, and therefore the best of our students,

" practical ha
Moreover, t&e typical entering engineering student now comes with less -

-

Q

became far (more interested in the science underlying engineering than in
working on:practical applications of the scientific results. At the same
time more fyndamental knowledge needed to be taught, and one by one the
~On engineering courges and experiences gave way to theory.

practical experience than those of earlier periods. For all of these
Peasons, the distinction between scientist and engineer has become blurred.
Much"haa been written to suggest that the recent decline in American
quality and productivity is related, at least'in part, to the decline i
engineering practice at our colleges and universities as ’uat described.

Many engineering schools have started to reverse this trend to bripg
renewed bmlance to the educational process. Some have invested heavily in
the modern equivalent of the drafting table—the computer and the computer
graphics screen; others have started efforts 1n manufacturing engineering,
quality control, and -th%appllcatlon of microelectronics. Several have
turned once again to industry, not only for the funding available from
industry, but especially to get the involvement and close rglanonsmp with:
the end user of engineering graduates and engineering’ ‘research-~the
Ametican manufacturing company. ~

All of these moves are in'the right diréction. However, there is a view
held among many that the numbers of engineers produced who have both 'the
essential fundamental wwderstanding of physical and engineering princ.ples,
and the prad’tlcal bent required of the workmg engineer are still very
small,

The need for engineers with a practical bent exists not only at the
bachelor's level, but at the graduate level as well. In fact, théxe is so
much material to be covered even by the Journevman engineer that before too
long the master's degree could and perhaps should replace the baghelor's
deqgree. The demand for engineers with doctorates tc go into induygtry 1s
also increasing as a result of the complexity of much computefbased
machinery and, of course, engineers with doctorates will continue to te in
demand by 1ndustrial and government research laboratories as well as the
universities,

’I.p summary:

_a) The shortage and mix of engineering graduates at the
bachalor's Ie"@l are taking care- of themselves,’

b) * Yhe shortage at the master's and doctor's levels 1s
rCont inuing.

c) “There is a need, at all levels, to provide renewed

.emphasis to produce engineers who can. contribute as

practical engineering profeseionals.

2. . Fnglnearing Fa:.ylty
£

The shortage of. vnq&neermg faculey continues. The best estimates indicate

that ‘there are 1400 vacancies out of a total of 1800Q engineering faculty

.
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in'the United States (1982 data). This number has baen fairly constant
ower the past several years, and stems from the lafger engineering
enrollments, the declining number of Ph.D. graduates, and the need for
¢ fagulty to devote increasing amounts of time %o research, ¢
¢
Another reason for the current faculty shorta i the fact that ethe
engineering laboratories at our universities are gensrally much less well
equipped than those in industry. As 4 result, many ruoarchorq balieve
"that they cannot make ths most significant contributicns while on
university faculties, and therefore choose a career in-industry. This
clearly has an effact, both on the quantity and the quality of engjneering

‘faculties. : s

Starting alaries for engineering faculty hiive become quite competitive
with trial sdlaries in recent years. On a 12-month equivalent basis
these salaries now range betweeng$40,000 and $45,000 for fyesh Ph.D.'s,
slightly highgf[than those paid in try. Thus the faculty shortage is

not directly rslated to utarting salaries, but there may be an indirect
relationship, based once again on the stipends paid to graduate students,

on the overall economic payback gf the Ph.D. (whether at the university or '

, in industry), and on the esteem (or lack of esteem) in which faculty
positions are-held. .,
Faculty members at most institutions ate encouraged to consult with
industry, and at some institutions to have .industrial ties with the work
that they do on campus. In addition, at most institutions, there are some
facult.y mambers who haveg recent full-time exparience in industry. Thus,
there exists a basic tndsrslanding amon® many faculty membasrs of
enginearing practice in industry today. Just how this is passed on to the
studerits depends a great deal on the kind of work in which faculty members
and their students are currently involvsd. If that work is engineering
. scirence-oriented, then that is what students will learn; if it is related
to erh;ineenng practice, then the students will allo be immersed in the
. practical aspect of engineering.

The involvemént of engineering faculty in cutting edge research, as well as
their close interactions with industrys also has®a profpund benefit to

"t undergraduate education: ‘l‘cachers who participate actively in what is °

going on in the world will ‘make their lectures miich more interesting and
exciting, and will motivate their students accorditgly. ' .

An important issue for faculty to address, on a continuing basis, is how
quickl‘y to change the curriculum in response to crhanging discipline
requirements and technologies used in industry. The matter of balange
-hetween an edycation that stresses the fundamentals, and one that stresses
current applications is of key importance. The American education system,
with its emphasis on fundamentals, has in the main pf®duced engineers who
are able to shift in a rapidly changing technological environment, Yet
much of the thrust of this paper leads in a direction toward a more
practical orientation. It il therefore essential to guard against the
pendulum swinging too far m that direction. -

~N-

An involved faculty, with experience in industry and at the cutting edge of
reseaarch, should help-assure such a balanc& Additional involvement by
indugtry, on advisory councils, and through the ranks of adjunct faculty

. .




should also bring greater realism to univorait.y'nuarch and teaching,

1n summarys ; 19" o

a)  There continues to be a shortage of engineering faculty.

.b) Many engineering faculty members are quite capable of .
involving .students in' the ' practical aspects of

: sngineering, 'Y
3. Engineering Research

Traditionally in this country most of the basic and some of the appli‘od
engineering research has been conducted in cur universities, and has been
supported by. the Federal government. Although there has been a readent oo
trend toward imore support by American industry, it is not expected that

this stpport will reach more than sbout 20§ of the total.

,

Much of the ¢overrnment lt\pport. has been in the areas of engineering
sciences rather than enginesring practice. Equally important, the level of
. angineexing support has not taken into account the faét that most research
today is becoming "big research;" and that much of it can no longer be done
by individual investigators, ut must be done by teams of investigators.

There is also a question concerning the specific directions of research
that should be pursued. In many fields of science (e.g., 'Chemistry.
physics, astronomy), there have been comprehensive studies sponsored by the
National Science Fbundation, (and undertaken by ths National Research
Council of tife National Academies) to help establish the direction for
future research and, hence, National Science Foundation funding. THe same
has not been true in engineering. However, there-is currently erway the
beginning of a National Ressarch Council (NRC) study to establigh the need
for ineering research, and to help set the directions for that research.

~This s should have an initial output in time fex the fiscal year '1986
budget decisions, I

In the meantime, there has been one specific study (after a comprehensive
review of a number of fields of engineering) on the use of computers in
design and manufacturing. This study was undertaken the Acadamies’
Committee on Stience, Enginearing, and Public Policy ( ), and led to
a "research btiofig", for the President's Science Advisor. ' One significant
conclusion Of tha study is that there is a pervasive lack of the ’
underlying basic khowledge this field, and that a first priority should +
be to build a classical refearch comminity $hrough increased goVernment -
. support of basic ressarch at universitiee. e

Although it is dangerous to generalize from one study, it seemd fairly
@vioun that university research has fallen behind the applications of oon\z
s of the newer technologies in industry: and that the development o
classical ressarch communities in the fields underlying today's industrial’
app) ieariona (e eanential if we are to continue to make progress.

It is im}or’tant o note a signjficant difference in current .initiativu

(undertaken by the NRC and and many previous activities. There is

a great deal of involvement by people from industry in the current
[ ' . . ot - .
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activities, whereas this was not true ir) the past. Thus, ths directions
_for the proposed engineering research directly reflect the needs of
industry, and not merely the desire of the atademics.
§ .

4
In summary:

a)  There needs to be an increase in the level of government
support for engineering research, with special
recognition of research teams involved in "big research,"
in addition to the support of individual investigators.

c e ¥

b} The engineering community--from industry as well as.from. .
-~ academe—needs to determine which areas of research will
~ be those that are the most important to pursue, and
advise the government accordingly. ) v ’

4.  Engineering Equipmant . ' v

Not long ago there was a view that the equipment used in engineering
education should be no older than the students who were using it, Not so,
anymore. The equipment yuged today has three things in common: it is
highly complex; it is difficult to maintain; and it becomes obsolete
quickly, often in three to file years. Co

Undergraduate education ‘today requires easy access to computers and
caomputer-aided-design laboratories, to laboratory practice in the
application of microprocessors, to all sorts of laboratory instruméntation
that is driven by computers, and to the analysis of laboratory results with
sophisticated computational capabilities. It is not unusual to have an
investment of several millions of ddllars (in hardware and software) in an
undergraduate computer graphics laboratory, with annual operating expenses
of the order of one million dollars. ' '

At the graduate level, as pointed out earlier, much of the research {s
becoming "big research." This means that research eq@jipment is becoming
enormously expensive. A single piece of equipment may' easily cost a
million dollars, while a research team working on a related get of problers
may require a laboratory investmant of several millions. ‘At the same tine .
much of the laboratory space at our universities is out-of-date, and cannot
provide the proper environment for today's sensitive instrumentation (e.q., R
cleanrcoms, vibration .isolation, - etc.). , )

+
) /

The costs of operations are also increasing rapidly with the advent of kg
complex pieces of equipment. No longer can faculty members and their
graduate students keep all of the equipment in running order. Instead,
substantial numbers of highly trained technicians are hesded. ' ’

In surmary: ‘ " \ ’

z() There' is a need to upgrade, on a'continuin'g basis, the
‘ equipment and instrumentation used in undergraduate
teaching as well as that use in research,

b)  There is also a need to provide for the maintenance of
that equipment and gnstrumentation, and for the space ih
which it is houlked, ’ et

L)
'

c). The costs for doing this are generally beyond the
'tuition budget," and beyond those p‘oviddd for i
individual investifators. . o

<« ¢ . l ' v ) .
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Mr. LunpiNg. Thank you very much. I think I will defer my own
questioning, and if there is time, I will conclude with it.
~ Mr. Mineta, do you have any questions?,

Mr. MiNETA. Thank you, Mr. ghairman. .

Mr. Young, thank you very much for your testimony. When you.
talked about the -Rd’D projects, you said something about their
having just fell off the list. Is that because those are not high prior-

“ity as, let us say, that company might consider, or is it because it is’
a long:term low-paybaok kind of program, so the company decides

not to get into it. It 8}51 does not really measure the importance of
that effort, but it.is just one of, Is it worth putting the money in
and what do we. get out of it kind of a thing?

Mr. YounG. My response must be taken in the context of a prof-
itable organization‘%nd one that most likely has some kind of an
ongoing research and development program. I know this is certain-
ly the case among our own divigions. If you go around the corpo-
rate laboratories, and you ask them “\zhat are the things you
would like to work on?"" what you will reproduce is a list of all the
things®right off the bottom edge of what they are doing themselves.

" The things that are really important, they are moving ahead with

them and that have a direct application and a direct payback. I
rather think that isithe ‘general character of things. The things
that are really important, you tend to apply your research and de-
velopment money to first. : : _

Mr. MINETA. 'ghat is my question, though: They are important,
and direct. payback, the relationship that makes the (recision,
rather than something that may be worthwhile but it is going to
be, again, a low payback, long-term kind of thing.

Mr. Youna. All T amp cautioning you is that the danger is that
what you will reproduge is-a list 3 second order priority. items. I
~am just flagging that pgtential danger. .

I do agree, though, tiat there may be some shared seta of things
that could be pursued that maybe have longer term paybacks or
bigger investments that companies might be willing to do on their
own. | have been quite impressed, frarikly, with how effective the

" Semiconductor Research Corp. has become. This is like a co-op, in

which a very large number of the participants in the semiconduc-
tor industry have voluntarily gotteh together, and with the prom-
- ised antitrust relaxation coming alyng, have ventured forth with
the understanding that their activities are likely to be viewed in a
favorable legal context and have begun {» undertake a cooperative
effort. - . '

I assure you, there is no more industry than semiconductors that
in characterized by the enthusiastic entrepreneur, and we-can-do-
anything-on-our-own kind of mentality. Literally in the 3 years
tha@this has been underway, we find a tremendous enthusiasm for
joint efforts, working together, putting money back in the research
universities, but also.finding ways in which they might work to-
gether in cooperative projects. go I think there are some other
ways for*dealing, with the genuinely important questions than
going around and maybe asking the GGovernment to fund those. I
- suggestdd that maybe funding symmetry was something to be
looked for. A way, perhaps, would be if companies joined together

nd decided to fund a certain technology ares, it might be to com-
K

!
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plement that as o wuy of assuring that, (a) it is important, and (b) - -
1t has a self-aligning feature of working along. .

Mr. MinkTA. Are we putting boo much mone% into basic research

mnot enough into production research, in the public or the pri- -
+vute sector, but especially in the private sector since that's really
- where it ought to be done. " o

Mr. Youna. My view is that probably the level of basic research
has been coming up over the last 3 or 4 years, after a period in
which I believe it was trending downward. I think that is the right
public policy. That is not to say that there are not other additional
projects, in terms of a more applied use of that, taking it to the
next Htep of steering it towarJ) commercial applications from a

. technology-development point of view, that might also be appropri-
" ate. '

I think the level of fundimf] of research and development in the
country is really not all that high. I think as Congressman lL.aFalce
observed, one-half of the funding, about $40 billion out of the $80
billion we spent this year, was spent by the Federal Government,
two-thirds roughly by DOD, 15 percent by NASA. I think it is quite
arguable how direct]y appliable that' kind of research is. Yes,

* there is some spillover, but it really is not the same as a dollar

_spent by the private sector. IAJou compare our country’s total ex-
penditures for R&D with those ol™our leading competitors, and Iyou
remove that factor, or-factor it down in some appropriate way, 1 do
not think we are spending too much and probably not enough.

- Mr. MINETA. It seems to me that back 1n the 1972 to 1974 era, as
the economy was declining, the amount of money we were putting
into R&D was declining as a percentage of sales™ "

Mr. YouNa. Right. ' ;

Mr. MiNgETA. In the meantime, the Japanese were pretty consist-
ent in how much they were putting into R&D, so that by the time
the market came back in 1975, 1976, and 1977 they were hitting .
the road running, whereas at that point, as the economy started to
turn around, then our companies said, “Yes, we have to start put-
ting mongy into R&D.” But we were always behind that curve, in
terms of what was happening in the marketplace, whereas they
had already put their money into R&D. How do, we handle the
peaks and varleys with some consistency in terms of what we are
doing so that it 18 not a stop-start, hot-cofd kind of an effort?

Mr. Youha. I do not know the answer to that. Some industries
are extremely cyclical, semiconductors being one of those. It ig
hard to separate all of these effects. The cost of capital, in terms of
Japanese competition in semiconductors, has been probably,as
great a factor as perhdps some of the effects you have alluded to.
Certainly in our own company, we have a very stable kind of R&D
spending level, and it does tend to fluctuate as a percentage of
sales, but the spending growth is just about the same. We try to do
our college recruiting every year, and it is one of those factors

which we believe is vefy much of a long-term effect and should bes

stabilized.

I think most companies tend to run things that way, but some
companies that are Highly cyclical in their busingss cycles simply
cannot afford to do that.- . '

Mr. MINETA. ’I‘h(ink you very much,

L .
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Mr. Luniiie, Mr. Gregy.
-Mr. Greaa, | yield,

Mr. Zscuau. [ would just like to thank you, John, for your com-
ments. Ev hough you did not comment on the bili§ before us
today, let me just ask you a question about them. Generatly speak-
ing—and I know it is an oversimplification to describe it this way—
they address the issue of enhancing our.technological development

eptablishing some sort of a government organization that would
sftdy the proglems and indicate where the opportunities are and,
it some cases, fund some deveg)pment and promote commupnication
and so forth. Do you feel, on& a need for that kind of change in
government organization, and two, do you think that so 'of\thing
could be effective in promoting technological advances? \

Mr. Youna. That is a pretty general thing to respdnd to, and I
have read a synopsis ofP these bills. I think there is a thread
through some of the intent there that probably is a policy direction
that is not inappropriate. I think there could be some’ carefully
managed technology support, let us say,‘manufacturing technolo%y ‘
development in the same sense of the word of developing capabili-
tios. Many industries and firms could draw from that to refurbish
or enhance the technological base of the country. L :

I am skeptical about an entire new institution required to do
that. k think there are some models like NSF, and in fact there has
been quite a remodeling of NSF going on, to tilt engineering up to
full parity with the science side that would have the capability of
perhaps dealing with these kinds of questions on exactly the kind
of peer review technology-based process, as opposed to the politieal
environment in which this kind of thing is apt to go on or made
part of somge major administrative function. I just think that it is
extremely important to come back to fundamental principles, look-
ing at how to organize this kind of activigy. o

r. ZscHau. Thank you.

Mr. LuNDINE. Mr. Ritter.

Mr. Rirrer. Thank you., : N )

As the problem comes z’i‘brdss, the problem is that somehow the
vast amount of research and development does not get into prod-
ucts, doeg not get into markets, it does not get into competitiveness.
We do a Yet, but as you say, the DOD takes off a big chunk, Space
takes off a big chunk. Yet we have an existing structure to perform
research which is probably sdcond to noné in the world. As a
matter of { t, the Japanese are still comihg over here, getting
their basic tiﬁd first experiences in American research facilities. As
you pointed out, our major research universities are the lynchpin
. of this, and that is where the Japanege people are getting their doc-
torates, most of the key people that do back and then apply it.

Is it not time that we stimulated on the university side a greater .
connection between those univergities and the private sector in a
way in which the markéts and t‘\e products and the more timely
considerations of competitiveness got into that marvelous system of
performing research? For example, we in our task force have
thdught about the idea of expanding the R&D tax credit to the uni-
vefsity-industry connection at a level which is higher, perhaps,
thhn even that which exists in the industry itself. Some kind of
special incentive to connect further the.univer_ﬁity capabilities with

E)
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the industry, or some kind of incentive, without setting up a new
bureaucracy—and NSF could be involved, as the engineering side
tilts upward. But is not the problem really connecting that capabil-
ity more closely with the private sector, in the fina analysis, and
not so much’more government involvement, government interven-
tion, and gofernment direction. What do you think some of the

mechanisms could be for enhancing through the incentives process
the connection between those reseafch institutions decentralized
and the decentralized needs of the private sector. That is both a

~. comiment and a question,

Mr. Youna. I understand that, and I would like to say that your
own sense of understanding about.the special reldtionship between
universities and the private sector and recognition of universities
for the pivotdl role they play was certainly contemplated by the
President’s Commigston on Industrial Competitiveness. The recom.-
mendation we madp, coming out of our fuﬁeCommission, was that
there be a special igcentive for niversity support. 4

If you remembeq how the credit *works, there is'a rolling
base. You take the 'trailing 3 years. and“then the increase this year

-over the trailing 3-year base, and 25 percent of that becomes your

tax credit. Well, with respect to university research, at least one

. way of doing this would be to have a fixed-base period so that over

time your incentive to continue to fund more extensively unjversity
research would have a growing incentive. As I say, we do not hold
any great brief that this is the only way, but I think it telegraphs
he intent rhther clearly. _

| Let me say a few words about coupling. I am afraid I will have to
show my parochialism by being next door to Stanford. But I think
there is at once a lesson there, because the interaction between
Stanford and our company and the many companies in the Silicon
Valley is well known. fthink this interaction is perhaps very much

more developed and at the leading edg(_e of what is possible. :
ing

Government has done a lot of fun ou should realize that.
f)robably 9% percent of the research money that comes to a place
ike Stanford still comes from the Federal Government, even
though there is a lot more private-sector” activity going on. But
there was no ability to fund Ericks and mortar. I chaired a smal]
ﬁroup to raise from 19 companies about $15 million to get a center
or integrated systems estaglished at Stanford. It is the bricks and
mortar that gives the state-of-the-art VLSI facility. It establishes
also an on-going research®Woard from members of those companies

- that, participate on campus and help to steer the research program.

)
{

A

Again, it hag this kind of channelizing effect on a lot of other |
government money. There is a lot of government R&D money that
will go through there, but the program selection and steering I
think would be modified a great deal because of this interaction,
coupling, and so forth. Residént scholars from companies can be on
campus, working right with the post-docs and faculty members as
part of this research@Meam. THat is one kind of A model, and it
seems to be going very well. In fact, President Mitterrand from
I'rance was hosted by Don Kennedy, the president of Stanford, and
me at the center just about 2 months ago when he had his visit
here, and he was very ipterested. -

Mr. Ritrer. He was imprbssed?

49,
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Mr. Younc. He was very impressed by this ép;;roach.

. Westinghouse, for example,.along.with Carnegie-Mellon, has a =

jol{nt manufacturing technology research program—again, company
and university Eeople working together. This has been a kind of le-
verage point. T

graduate program in manyfacturing technology.

We are working right n t Stanford on & center for genetic

and molecular medicine, a $40 million project, again to get the pri-
vate sector along with all the biotechnology people. It is a way of
accelerating, turning scientific discoveries into real human treat-
able kinds of forms’ and leveraging them. So there -are a lot of
things going on that perhaps could be accelerated by matching
money or that kind of thing. But I think it is the primary role of a
government program to decide in advance that these are the things
you ought to do that is the real danger. It ought ot to be the
. pusher but maybe the trailer in funding. !
Mr., Rn'rm;.}f I may comment there, I think the need for engi-
neering reseafch and the satisfying of the need for a greater bal-

ance toward engineering research and advanced technology re-

- gearch would be taken care of if the stimuli were there. If we are
looking to enhance sométhing, let us not enhance the highest level
of the pyramid, but let’s enhance the communications down there
at the building blocks. ' _

I would like to close with a pluﬁ for MIT, being a product of that
other end of the country, the Northeast, which still is showing
some great vitality these days, gs well as the Silicon Valle?’. There
are a number of programs at %IT and Lehigh that really have
gptten down to these ideas of greater couplini. If we could at the

ederal level see to it that the Incentives are there, we may solve a
lot of the problems that these six bills attempt to address.

Mr. LunpINE. Mr. Young, I understand that we had a cammit-
ment to get you out of heré by a.quarter of 11. We have extended
that, even though Mr. Gregg and I both passed our own opportuni-
ty to question. If the measure of somebody's insight is leaving a lot
of questions that we would like answered, you have certainly
achieved that. ' ‘

Mr. Younc. I am willing to stay a few more minutes. I came out
here to deliver this testimony, and’ whatever is gettinfg deferred is
probably the right order of things. If there areé any further ques-

. tions to respond to that I can be helpful with, I would like to.

Mr. GreaG. In your facts, you use terms like “diversity,” “lack of

Pro.dictnbilit'y,'_’ -“dynamic and mobile,” “small gropp initiative,”
‘innovation,”’ “fluidity,” and ‘Tlexibility.” Are these not all funda-

‘tnentally alien to the bureaucracy in the Federal Goverhment?’

How can the Federal Government get into the business of technolo-

“ﬁ” applied technology and the commercialization of technology if
tha

t 18 the core that it takes to produce it? <
Mr. Youna. I think very carefully. That.is the character of the
beast. I think one has to be very careful in architecting some kind
of a systemn that complements that kind of goal. Again, I think the
idea is increasing the stremgh of the technology base; there prob-
ably are some mechanisms. For example, the new centers of excel-

lence for manufacturinﬁ technology that 1 think are going on -
e

through NSF might be the kind of nucleii around which more com-
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panies might join together to have jdint research programs or work
coopgratively. | think there may be some mechanisms, but they
have to be looked at very carefully, and they should pass that test.
Otherwise, 1 am very fearful that we are going to build in more
-structure, more politics, and spend more money, but get very little
for it. ' - R
Mr. LunpiNe. I would like to share an experience and then ask

for'your comment. I had the opportunity late last year to go qut to
the Battelle Institute in Columbus, OH. I do not know if you are at
all familiar with what they do. It essentially got started with pri-
vate grant, and as I see it, it is at that fulcrum between research
and development that is commercially acceptable because they are
.actually doing ‘contracts for steel companies and small tiny busi-
nesses in Columbus and all sorts of other things, and the university
research to which it is very ?osely related at Ohio State.

- It strikes me that we need, somehow, more Battelles that are.in
that position, where they can do advanced metallurgy that no steel
company could do on their own, part of whﬁ:lh might be paid for by
the steel companies. I am just using that as an example. Part of .
which probably you need some kind of funding, which Battelle does
+ through internally-generated funds. Would you agree with that,
without regard to what the Government ought to do, that we need
some additional institutions that are at that midpoint between uni-
versity research and what you people ought to be doing in the pri-
vate sector? ) .

Mr. YouNG. There probably is a role, and there are other organi- |, *
zations, SRI being one, that do fill that kind of a role. But the driv-
ing point might not be the formation of the institution so much as
the enabling legislation to have companies join together to do coop-
erative research."Having done that in the steel industry, for exam-
ple, then you might decide, “We need a vehicle to do that or aug-
ment what we can do on our own” or whatever. That might-be the
funding drive that wo be stimulated by literally deregulating
the marketplace, if you want to think about it that'way, in a way
that would allow companies to make a wider set of choices on how
to execute needed R&B.

Mr. LunDINE. Thank you very much, Mr. Young. We appreciate
your contribution. , : :

Congressmagn Zschau, I think you are the next witness.

STATEMENT OF HON, EDWIN V.W. ZSCHAU, A US.
REPRESENTATIVE FROM THE STATE OF CALIFORNIA

Mr. Zscuau. | want to begin, Mr. Chairman, by thanking you
- and this subgommittee for this opportunity to testify. I am not

going to take a long period of time, but I d)i'd want 48§make some
comments about the l‘))i(ils being considered in this particular hetr:

ing. . .
%efore‘l start, I would like to commend the chairman of the sub-
committee and its members for the worl that the subcommittee
has been doing on this particular issue. I think this is the fourth
time that I have had the opportunity to appear before the commit-
tee, and it indicates the [evel of work an(r the intensity of effort
that the/ committee has been following.g :

]
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About 15 months aﬁo. I hda’ the p_t‘ivi e of being aboard the
acht Britannia, which is the Queen’s yadht X was docked in San
rancisco Bay. en Elizabeth was visi the California area.

d asked me a
that there are
rea, the Silicon
.ghe was im-

She came up to me™during the:reception there
most provocative question. She asked me: “Why i
s0 many high-technology companies all in one
Valley?? She had just visited the area that day,
. pressed by how many were all in one area. -~ o
Certainly, that is the case. There are abou, 700 high-technology
> :companies in what is known as the Silicon Vgley area.
It goes back to 1905, when Lee deForest invented the vacuum
. tube, and then there were the Varian brothers that invented the
klystron tube that formed the basis for microwave gommunication.
‘Dave Packard and Bill Hewlett, started H-P in a Zaragq in 1939,
- and as John' Young just said, a company that will have 80,000 em-
ployeeszoth was generated there. They really created an example
for others in the ared. =°
William Shockley. left Bell Labs to come there and started the .
Shockley -Laboratories to exploit the transistor invention for which™
he and others received the Nabel Prize. And there a young engi-
" neer, Bob’ Noyce, got the idea of putting several transistors on a .-
. ¢hip and invented the integrated circuit. He started a company,- -
Fairchild Semiconductor, that#pawned many others. Then he left - -5
that to start Intel that developed the microprocessor. And many =~ .-
>other microprocessor compenies developed there.
* There were a group of experimenters around Stanford that start-
ed a club called the Homge Brew Computer Club;: who made their .
own computers “with television sets, microprocessors, ‘and key-
. boards, and two membets of that elub, Steve Jobs and Steve Woz- =
- niak, formed a compq% Applé Computer, that in a short period of -
* time became.a billion-dollar ¢company. And so it goes, the stories of
~ . company after tompany. ~ o .
. JfFhegreason-'why 1 describe these stories is that they. revolve
" . around¥people.. They do not revolve around institutions. They do
7. ot revolve around government -programs. They revolve taround
“. - -people, personalities, wanting to tryhew-ideas, take risks, to devel-
op new technologies. So, in answer to the queen’s question, “Why is
. it that so many started there?’— you have to look at the environ- -
.~ . . ‘ment, the eduqat_ib%linstitution, and the example-that Bill Hew- . .
- lett and Dave Packa¥¥ provided. When answering the queen’s ques= -
- tion, perhaps the more unpqﬁant-fqufestions‘to ‘a8 .arg: How can-we
make this keep happening? How .can we make te¢hnology advance-
ment continue? How can we fake it-happen in:iother places out-

“side the Silicon Valley throughout the country? = = :

The bills before us deal with this Tssyg. Their objective is to pro-
mote. technological sdvancement. Their objective is to promote the
application of technology. But I would agree with John Young. 1
have a skepticism that they would be able to achieve those objec-
tives. In\ particular, they seem to me to demonstrate what I guess is
a trap that those of us in ggvernment often fall into: problem-solv-
in%by agency. e .

hat is, If you see a problem, and you do not really know how to
deal with it, what you do is create an agency or an organization or
a board. You give it a mandate to solve that problem that you do

ERIC" . . | S
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,*" not know, howfto solve, ind then you provide what you think is
enough mone provide the staff and so forth.
. But that.dogsfnot really deal with the issue. That is, it does not
reflect an und¢rstanding of the problem. I guéss that is why 1
_ would say thaff I am skeptical that these particular organizations
»  would be effegtive. I do not feel that the approach to solving prob-
' léms’by agenty is anything more than giving us in the legislative
branch the ppportunity to say, “I guess.we have done otr—job-We
= have created an agency to #olve the problemxWe have funded it,
and now we can go on to the next problem.” o
“ Ilcan say this &nd I can talk about my skepticism because kused
. ‘the same approach in m¥ company. Lét me tell you the story about -
' it. ." A 4
We were a c'omgany about 2’ years old. We had achieved a sales -
level of about $2.5 million in a ‘particular product area, and’ the -
"board of directors of company. SUfgested to me, “Ed,’why don’t
you'bring in a consulting firm to'analyze the business and-then tell -
us how'we can grow to'be a large .company—how we.can really
capture new markets.” So I brought in the firm from New York: -
.- which is considered to be one of the experts in strategic:and

market planning. _ . .
They did a careful analysis of our strengths—which were fow-— . - .
and our weaknesses—which were many—and came to the conclu- EE

" sion that the current product line that we had would be phased out """~ .
within 18 months. They sgid, “There is no market opportunity
there. Within 18 months the competition will be so great that you' -
.are not going to be able to survive in that market, and what you -
should do is enter a completely new market.” '

. So I followed their advice. They had a very thick plan and a
fancy presentation. I devoted all the resources,we had in the com-
pany to the new market area. The only thing I did with the old
product line was, I assigned a manager to it and I said, “Why don’t

v you keep it going as long as you can? Don't expect it to last more
thaq’ 18 months or 24 months, but keep it going as long as you
can. . :

Well, the new business never materialized. They were wrong
about the opportunity. In fact, putting all of our resources in there
almost sunk us. The old business, however, grew very rapidly.”And
now, where it was a $2.5 million business some years ago, it is now
over $100 million, a part of the company that I left recently.

It indicated to mé the ridjculousness of saying, “If we do not un-
derstand the problem, let’s bring in a consulting firm” or the ridic-
. ulousness or the folly of saying, “If we don’t know how to advance®

technology, let’s set up an ?rganization to do it.” It just does ‘not
. in my opinion. ’ - ' '

Well, what does ‘work, or what is the role of.the Government?

That is the question we hpve to ask. The task force that Don Ritter

and 1 chair, the Task Force on High Technolqgy Initiatives, part of

the Republican Research Committee, has made some proposals
about what the proper role of Government is. We have documented

those proposals in a little booklet which, if it would be possible, Mr, °
. Chairman, I would like included in the record at this point.- '

Mr. LuNbINE. That will be included in the record.

[The booklet mentioned above follows:] .
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. Eﬁgutixe Summary

America’s challenge today and for the future is to creite enough
new and satisfying jobs to employ our growing work force and to
. increase the standard of living for all Americans. The key to
meeting -this challenge is industrial competitiveness —developing
and producing products and services whose quality and prices,
}r:\ake them attractive to consumers abroad and those here at .
ope. ' : )
der President Reagan’s leadership, the United States today is -
experiencing strong, broad-based economic growth. Nevertheless,
some American industries have lost their competitive edge. U.S.
firms have been beaten out in foreign markets, and they have lost#*
market share here at home. This has cost American jobs. .
. Some suggest that this is a permanent condition. They say that
America should “write off” industries that have lost ground and
concentrate solely on new “sunrise” industries. ‘
_ We disagree. We believe America can improve its com-
» petitiveness in those traditional industries that still have growth
potential worldwide. However, to do so American industries will
have to exploit change rather than fight it. U.S. firms.will have to
operate in new and better ways. They will have to offer improved
products and services. They will have to find techniques to-in-
crease worker productivity and product quality. In short,
X American industries must apply far more techriology and innova-
- tion, and they must ithprove the utilization of manpower. :
U.S. leadership in technology and its applications has been a
" primary source of increased competitiveness and new jobs in the
past. We must preserve our leadership. But the creation of new
~ technologies and innovation cap’t be forced, Creative ideas, im-
. roved products, new companies, ang revitalized factories don't
ring from government “targeting” of ologies or industries.-
. Rather, they are the product of individuals with vision, genjus, and
the courage to take risks. As such, innovation can only be fostered
by an economic ettvironment that encourages -individuals and
growth, . '

We believe that the proper role of government in promoting
US. technological leadership and industrial competitiveness is to
“target” 'the process by which new ideas and products are
developed—the process of innovation. That is, our government
~ should focus on creating an environment in this country in which
"fnnovation, new ideas, and new companies are llkely to flourish
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and in which firms In mature industries can modernize. Making -
sure that such an environment gists is the best'way goverfiment
can fielp America maintain itsffechnological leadership 'and in-
dustrial competitiveness.

There are four conditions needed for an environment that pro- -
motes innovabtion: * ' '

* A strong commitment to basic research, deepening and broaden-
ing our understanding of fundamental processes that will form
the basis for industries, processes, and products in the future;

® Incentives for investors, entrepreneurs, and innovators to pro-
vide the capital and take the personal risks associated with mak-
ing technological advances, developing new products,

» establishing new companies, and rejuvenating mature industries; _

* A strong educational capability, particularly in the sciences, that
assures an ample quantity of trained technical and managerial
personnel and a broad base of educated and well-trained citizens
who can meet the challenge of a rapidly changing world;

® Expanding markat opportunities, domestic as well as foreign,

. which require a healthy domestic economic environment and agr
gressive trade,policies, ,

Proper government policy for industrial competitiveness is one
that focuses on these prerequisites for innovation. It consists of
specific legislative and regulatory initiatives that foster these condi~
tions and avwids government ‘actions that would weaken them,
The specific initiatives needed will vary as actions are taken and
events unégld, but there are specific actions that can and should be
taken ‘right now. S

‘This Agenda-for U.S, Technological Leadership and Industrial
Competitiveness contains 14 legislative initiatives that we believe
thig 98kh Congress should take in 1984 to strengthen the elements
that areé funda¥intal to the process of innovation. Ve have Inited
thig firgt edition of the Agenda to specific proposals that can and
should be itiflemented in 1984. All of the initiatives recommended
in this Agéndy are designed to improve the climate for innovation, |
We believe ‘aich is important and would make a meaningful dif-
ference: Hayever, we believe one recommendation-—reducing the
engrmakjg; projected federal budget deficits—stands out Above the
others in Yt&iripact. The other proposals will only be fully effective
in a healthy. domestic economy which cannot survive continued

" deficit spending of Jhe magnitude now projected. '
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BASIC RESEARCH _
RECOMMENDATIONS FOR 1984

¢ Increase emphasis on civilian basic research as recommended in
the President’s FY85 budget; :

o Offer a 25% tax credit for corporate funding of research in col-
- leges and universities;

" e Modify antitrust laws to require that R&D joint ventures be

judged by their competitive effects only and reduce the potential
liability for damages from treble to actual damages. '

- INCENTIVES FOR RISK TAKING
‘ RECOMMENDATIONS FOR 1984

¢ Make permanent the R&D tax credit and make it apphcable to
software and start-up companies;

e Make permanent the moratorium on Treasury Regulation Séc-
tion 861.8; -

¢ Modify antitrust and intellectual property laws to require that
the courts consider the effects of competition when judging alleg-
ed patent misuse by a patent holder and alleged antitrust viola-
tions in the licensing of intelJectual property;

¢ Permit enforcement of a domestic process patent against a pro-
duct made without proper authority in a foreign country by the
patented process;

o Extend intellectual property law to include semiconductor
designs "and’ masks. ‘ ,

PROVIDING T ) PERSONNEL
RECOMMENDATIONS FOR 1984

. Offer tax credits and enhanced deducnons to corporatlons con-
tributing state-of-the-art scientific equipment and related support
services to colleges and universities for educational purposes;

e Permit foreign natiohals who possesp critical skills which are in
short supply in the U.S. to rémain and work here,

A}
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EXPANDING MARKET OPPORTUNITIES

\ RECOMMENDATIONS FOR 1984

o Create a new export incentive to replace the Domestic Interna-
tional Sales Corporation (DISC) that' the U.S. has agreed to
discontinue;

¢ Instruct our trade negotiators to seek elimmatlon of trade bar~
riers and extension of the GATT to cover mvatments and ser-
vices; '

¢ Focus and streamline export controls so they are more effective
in preventing the trade-related transfer of militarily critical
technologies to our' adversaries while avoiding unnecessary
obstacles to exports; coow

¢ Take actions to reduce substantlally the proiected budget dehcnts
for FY1985 and beyond.
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Enhancing U.S. Technological Léadgrsliip |

- and
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America's Challenge: Jobs and Prosperity
k :

America's challenge today and for the future isjto create enough
new and satisfying jobs to employ our growing work force and
increase the standard of living for all Americans. The key to
meeting this challenge ig industrial competitiveness—developing
and producing products and, services whose quality and pric
:ulde them attractive to consumers abroad and those here at

ome. ' : :
Under President Reagan’s leadership, the United States today is
e)lperlencing rong, broad-based economic growth, Nevertheless,
some American industries have lost their competitive edge. U.S.
firms have been beaten out in forelgn markets, and they have lost
market share here at home. This has cost American jobs.

Some suggest that this is a permanent condition. They say that
America should “write off” industries that have lost ground and .
concentrate solely on new “sunrise” industries, - :

We disagree. We believe America can improve -its com- -
petitiveness in those traditional industries that etill have growth

tential worldwide. However, to do so American industries will
ﬁve to exploit change rather than fight it. U.S. firms will have to
operate in new and better ways. They will have to o:fﬁr improved’
products and services. They will have to find ques to in-
crease worker produgtivity and product quality. In short,
American industries must apply far more technology and innjva+ -
tion, and they must imgrove the utilization of manpower.
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u.s. Technologirul Léadership Hgs Helped C‘reate Jobs.

Over the . past several years, a variety of studies have
documented the importance of technological innovation to our
economic growth, productivity, job opportunities, and trade com-
petitiveness. A study by the Massachusetts Institute of Technology
~————estimated-that 80 percent of the growth in the gross national prod-

' uct of the United States between 1909 and 1949 was due to
technological change(1). Further, a recent Commerce Department
* stud{ found that during the 192Q's, the productivity growth rate in
high technology industries was more than six times the average of

U.S. business. During the same period, -employment in high

technology and support industries grew more than 50% faster than

the growth in total U.S. employment(2). 14

In recent years, while the overall export performapce of the

United States hfs not been ggod, exports of technology-intensive

products have shown excellezt growth. From 1970.to 1980, these -

industries incregsed their export surplus from $10.4 billion to $42.4 <,
- billion per year. During the same period, the trade balance of in-

‘dustries without technological bases declined frorm near zero to a

negative $21.5 billion per year(3). Since each $1 billion of exports .

results in about 25,000 jobs for Americans, it is cléar that

American technological leadership in the past has enabled the

United States to create many new jobs(4).

u.s. Tecglnological Leadership is Being Challenged-From
Abroad . L

On January 25, 1983, Presiden{ Reagan in his State of the Union
message announced that “This Administration is committed to
keeping America the technological leader of the world now and in-
to the 21st century.” This commitment by the President to spur
technology may have come just in the nick of time. U.S.
technological leadership has lost momentum irf recent years. It
hasn't been squandered like some other resourcgs through overuse =~ .,
.and waste, It's been frittered away through neglect. o :

During the 1970’s, research ‘and Yevelopnient (R&D) expen-
ditures s a percent of gross national product (GNP) declined
about 10% in the United States, reaching a low in 1977-78'of 7/
2.23%. Af the same time, our two most aggressive trading part-
ners—Japan and West Germany—increased their R&D expen-
ditures as a fraction of GNP by 20% and 21% respectively. For-
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" tunately, the U.S. trem‘j~ has reversed siﬁce 1978, and in 1983, R&D

as a fraction of GNP is estimated at 2.65% —about equal te-Japan
And West Germany. However, since the U.S. conducts much more -
defense-related R&D than the other two nations, figures for

. civilian R&D are presently about 30% higher for Japan and West:

Germany(5).
The lower mtensxty of our research efforts in the 1970’s appears

_ to have contributed to a decline in our leadership in contributions

to engineering and scientific advances. Domestic patenting by U.S.

| “inventors declined by 24 percent during the period 1972-81, while .

U.S. patents to foreign inventors increased(6). U.S. market share
of technology-intensive products also fell, from 23.1% in 1970 to
19.9% in1980(7).-

Central Pldrining Isn't the Answer

‘Due to the outstanding performance of the U.S. high technology
industries plus the growing recognition that U.S. leadership in
teckinology and its applications are being threatened from abroad,
high technology and industrial competitiveness issues have :been
receiving consxderable attention in Congress recently.

This is good, but in its enthusiasm to help, Congress must avoid
the temptation of promoting direct government involvement of
targeting “winners” and “losers” in American industry. The dismal
results of the British experiment in central planning and the recent
U.S. experience in government “assistance” to synthetic fuels, for
example, should illustrate the fallacy of that approach. Still, the
House. Banking Commjtte# recently passed a bill which proposes
forming a Councnlw or Industrial Competitiveness and an
associated Bank for Industrial Competitiveness. These new agen-
cies would be charged with formulating a “broad industrial

. strategy” by providing billions of dollars in federal. funds to

targeted companies(8).
We believe such a scheme would be doomec’ to failure.

' Bureaucrats in Washington, D.€. should not be given the job of
- picking betweeg opportunfties and dead ends. Making strch deci-
-\ sions is hard en

for investors or managers in the private sector
who are gn the fmng'line and have much to gain or lose personally

" from the fesults. Besides, politics would undoubtetly play a major

role in the decisions of the Bank and Council. The history..of .
federal handouts indicates that the money is often given to ti in-
dustries and regions who are best represented in Washington rgther

.

62"; | —

L ot ~‘




than on the basis of merit. A similar conclusion was reached by the
Joint Economic Comyrhittee after extensive hearings were held on
industrial policy last year.(9)

A recent DPrice-Waterhouse survey of over 400 com-
panies—mostly small and mid-sized firms—showed that business
people understand the folly of such government intervention. Less

. than five percent of those surveyed supported the approach of
government finance banks or industrial targeting(10).

t

vaemment Should Target the Process of Innovation
L]

The federal government can play a role in promoting U.S.

technological leadership and industrial competitiveness, but we
\Slieve it.should be a “targeting” of a different kind. Rather than

rgeting specific technologies or industries, the proper role of
government is to target the process by which the new ideas and
products are developed—the process of innovation. That is, our .
government should focus on creating an environment in this coun-
try in'which innovation, new ideas, and new companies are likely
to flourish and in which firms in mature industries can modernize.:
Fostering such an envirorithent is the best way government can
help America maintain its technolipgical leadership and industrial
competitiveness, ' 1

There are four conditions needed for an environment that pro-
motes innovation: | R :

. . @
* A strong commitment to basic research, deepening and broaden-
ing our understanding of fundamental processes that will form
the basis for industries, processes, and products in the future;
® Incentives for investors, entrepreneurs, and innovators to pro-
vide the capital and take the personal risks associated with mak-
ing technological advances, déveloping new products,
establishing new companies, and rejuvenating mature industries; -
A strong educational capabilify, particularly in the sciences, that
“ssures an ample quantity of trained technical and manageyial
personnel and a broad base of educated and well-trained citizens .
who can meet the challenges of a rapidly changing world;
*. Expanding market opportunities, domestic as well. as foreign,
which require a'healthy domestic economic environment and ag- -
gressive trade policies, o

‘ -
.




89 | C -

’
.

‘ Proper government policy tor industrial competitiveness is one
that focuses on these prerequisites for innovation. It consists of
specific legislative and regulatory initiatives that foster these condi-
tions and avoids government actions that would weaken them. -

" “The specific initiativés needed will vary as actions are taken and
events unfold, but there are specific actions that can and should be
“taken right now,

o
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An Agenda for 1984 |
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The following Agenda for U.S. Technological Leadership and

Industrial Competitiveness contains 14 legislative initiatives that

' we believe the 98th Congress should ake in 1984.to strengthen the .

elements that are fundament¥] to the process of innovation,
have limited this first edition of the Agenda to specific pr
that we think can be ithplemented in 1984; As such, it d othad-’
dress many other important factors affecting innoVati
K-12 education, worker training, emplpyee incen
. capital, and technology commercialization. Recommendations on
these and other factors will be offered in future editions ‘of this
. Agenda, o "

A STRONG COMMITMENT TO BASIC RESEARCH.

b

g}

'
America must renew its commitment to basic research. The
federaly government must continue to increase its funding of
research carried out in universities and research laboratories. The
truly basic, research—such as the study of DNA that eventually .
- resulted in gene splicing technology which spawned the genetic
- engineering industry —will normally not be pursued by the private,
' sector because it is not related closely enough to specific préducts.
+ Funding such research is-a_proper role of government. Federally
funded basic research performed in America’s colleges apd univer-
. sities also hemo train the scientists and engineers needed for
te}gi;ing and future research\ .

/We support the Administration’s infreased emphasis on_gjvilian
basic research in the FY85 research.and development budget recom-
mendations, and the stepped-up commitment, to integrating the
tesulting new knowledge.into the. private sector. '

We also believe that closer relationships between research
universities and American industry should be encouraged. Closer
ties would better expose reséarchers to the problems and oppor-
tunities that American firms face and might result in speedier ap-

* . plication of research results to p/ra\cnca%ituations. B
. One way to foster better university refationships is to encourage
greater corporate financial support of university research. Legisla-
= tion offering a new 25% tax’ credit for corporate funding of -
~ research in univegities and othet non-profit institutions would do
- that. It would also reduce the enormous dependency that univer-
sities have today on federd) funding of basic research, .
. _

' . .
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In addition to fundmg basic research, Congress should clanfy
U.S. anditrust laws so they provide appropriate ground rules for
the U.S. economy in the international marketplace now and in the

future,

In the United States today, there are companies that want to
engage in joint research and developmént ventures. Such ventures
would enable the companies to pool their scarce research resources
to pursue very risky or expensive projects and share in the results

_that.are produced:

Currently, any such joint venture could be ruled a per sa vnola-
tion of antitrust law and would be subject to treble damages The
risk of antitrust suits—even when the R&D joint vénture would in-
crease U,S. competitiveness—prevents companies in the Umted
States from' pursuing important R&D projects.

Antitrust laws should be modified so that R&D joint ventures
would be ju by their effects on competition as defined by case
law or by legislative guidelines. Also, the potential liability for
damages in such cases should be reduced from treble to single (ac-_

“tual) damages.”

-

for a single company te pursue alone. It would al¢o enable com-
panies to compete more effectively against the donsortiums that
have long been encouraged in otherzg

ing the antitrust risk would enable the ailing ¢companies in the so-
called "smokestack” industries to work togethet to solve their com-

~ mon problems and become more competitivelin world markets.

j
13
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BASIC RESEALCH |
RECOMMENDATIONS FOR 1984

* Increase emphasrs on civilian basic research as recommended in
the President’s FY85 budget;

o Offer a 25% tax credit for corporate funding of nesearch in col-
leges and universities;

» Modify antitrust laws to require R&D joint ventures be judged

by their competitive effects only and reduce the potential llablhty
for damages from treble to actual damages. :

! ' B
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ountries. In addition, lessen-
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lNCEN'l"IVES FOR THE RlSK TAKERS .
7
1In addition to basic research the U.S. needs more incentives for
the risk takers—the invéstars, entrepreneurs, investors, and enter-
prises who must take the risks of pursuing new ideas. Here, tax
policy and regulatory policy, play a significant role.
, ' " , AN

Tax Policy
The reduction of the capital gains tax rate, passed by Congress
in 1978, illustrates the enormous impact that tax policy can have
on the avallabihty of risk capital for the fmancmg of new ventures.
In 1978, the maximum tax rate on capital gains was reduced from
+ nearly 50 percent td 28 percent. During the eight years prior to -
1978y less than $50 million in new capital was made available each
year to venture capital funds investing in small companies.
~ However, within eighteen months after the capital gains tak was
reduced, $1 billion in new'capital was made available to such
funds. The maximum capital gains rate was lowered again in 1984 :
4 1020 percent, and in 1983, $4.1 billion of new venture capital was"
- made available from investors(11). . -

In addition td incentives for investors the U.S. needs improved
incentives for corporate risk taking. The Economic Recovery Tax

* " Act of '1981 contained 'such an incentive—a 25 percent tax cnednt o
' on increases in research and development expenditures. . ° :

This tax credit was an excellent idea. It appears already to have
had a positive effect on research and development expenditures.
Although the R&D credit was oy partially phased-in during 1981

* and #1982, a recent McGraw-Hill survey showed that despite the

severe recession during that period, there was a significant increase *

" in R&D spending during those years, akmg it the first post-war

- recession in which the pace of research spending - did not
: decline(12).

The R&D tax credit can be an important incentive for i innova-
tion in all industries, but the restrictions that were placed on the
credit by Congress and the Treasury Department have hampered

" its effectiveness. They have limited the credit's.applicability for -
start-up companies and computer software, and, most important-
Jy,"the tax credit is only temporary. It expires on December 31,
1985. However, since mgst R&D projects.are long-term in nature,

- atempofary R&D tax credit may not provide an adequate incen-
-, tive for such projects, Congress should pass legislation this year to

-




refine the applicability of the R&D credit and make it permanent .
s0 that companies can be assured of the ctedit's scope and. . °
"availability when planning long-range projects. S
Also, Congress should make permanent the current moratgrium - ;
on the research and development portions of Sectionl 861 of the tax , «
code. Section 861.8 requires U.S. firms with overseas operatians to -
.allocate a percentage of their U.S. R&J) expenditures against their
_ foreign'source income. This allocation #vhich denies U.S, firms, the *
full tax benefits of conducting R&D in the United States, has caus-
~ ed U.S. multinational firms to perform mgre R&D abroad. Mak-, *
_ing the moratorium on Section 8618 permanent would keep moye.
‘R&Djobshereinthe US. . -~ ., 7
Infiproved mechanisms are needed to attract capital to com+ _.*
panies that _hﬁ,not been profitable in recent years but which
could regain t/¥ir competitivenéss through retooling and moder-
nization. The investment tax credit was enacted more than twenty
years ago as an.incentive to invest in new capital equipment.
Unfortunately, it has not been effective for some of the companies ,
that need it-most. Although some companies have made large: in- 2
: vestments in capital equipment,: they ofgen have not earfied suffi:
* cient profits to yse all their tax credits against their liability. This
. increases their after-tax cost of capital and places them at a com-
petitive disadvantage, particularly against competitors in countries .
~ where the cost of capital is lower. The Task Force will hold hear- - >
ings on the capit4l formation problems of the ailing industries with ’
‘the intent of proposing specific actions later this year to addofts the *
,,probléq\s. L ’ ] ' : '

o

~  Patents and Copyrights

. . In addition to tax ince&ives, patent and copyright ,laV;IS ngedto
&  be strengthened to insure that innovators—both private and.cor- -
/ porate—can receive fair rewards for their ingenuity. Qften, the - ~
most efficient way to bringa new technology to market is by licen- - .
sing that technology to others. Licensing.can enable intellectual oo
property owners to employ the capability of established enterprises’ -
to market a technology quickly and at lower cost..This can be.par-
ticularly important for some small businesses that do not have the N
ability to develop alf p0$9 ,a;}plications of new technologies by \\
themselves. . v ‘ Vo
Unfortunately, the courts have not always been sympathetic to
the pro-competitive benefits of licensing. They have ruled against
. patent holders based on the form of their license agreements rather -

L
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to requlre that the ‘effects on competition be considered by courts

~ in cases mvoleg the alleged misuse of a patent or copyright or in-

. volving «pntitmst charges stemmmg from intellectual property
hcensmg ' .
We alsé re&x)mmend strengthenmg the protection of UsS. pro-
cess_ gatent holders by Aauthorizing enforcement of a U.S. process
patent; against a product made without proper authority in a
. foreign.country by the patented process. This is necessary because
today, foreign  companies.can use U.S. process patents .abroad
w1thou$ﬁauthorizatlon and then sell the resultmg products in the.

United 8tates with impunity.

Semiconducter circuit designs need Pprotection from “pirate”
hrms«-mostly overseas—which copy chlps designed by U.S."
“firms, These chips have become pervasive in a wide variety of pro-

* ducts’ such as autpmoblles, home apphancv. and toys. “Pirate” »
" firms, which don’t.spend money on R&D,Ycan sell their copied
products for much less than the companies that designed the pro-
.-ducts, This practice reduices the incentive for innovative companies
to risk the millions of R&D’ dollars requlred for new semiconductor
circuit designs. Protecting semitonductor circuit designs under in-
tellectual. prope}'ty law would help mnovatlve firms receive a fair -
;return on thelr mvestments ' S .o A

» -
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Federal Regulations .

. A significant portion of capitglfBRINC
- tor is diverted from productive Wivestment by regulatlons and

- government-induced delays.-While many of these regulations are

beneficial and necessary, they.can be improved to accomplish their

* objectives without stifling innovation and productive investment.

We support the dncresed use of cost-benefit analysis, risk analysis,
mcentive-based regulation, ‘sclentific data, and performance stan-

. dards in regulatory poli¢y “and practice. In the future, we plan to

offer specific proposals on freducing the regulatory drag ,on.

technological advances and mdustnal competntlveness

9
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supply of trained’ people——partlcularly technically trained person--
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INCENTIVES FOR RISK TAKING :
RECOMMENDATIONS FOR 1984

& Make permanent the R&D tax credlt and make it appllcable to
software and start-up companies;
% e permanent the moratorium on Treasury Regulatxon Sec-
n 861.8; . P
® Modify antitrust and intellectual property laws. to requlre ‘that -
the courts consider the effects of competition when judging alleg-:
ed patent misuses by a patent holder and alleged antitrust viola-
tions in the licensing of intellectual property;

¢ Permit enforcement of a domestic process patent against a pro-

duct made without proper authorlty in a forelgn country by the
patented process; .

e Extend intellectual property. law to include semxconduct r
- designs and masks.

AN ADEQUATE SUPPLY OF TRAINED PERSONNEL"
* The American educational syslerﬁs should provide an adequate
nel. However, the future ‘demand for engineers, scientists, ahd

technicians is predicted to outstripthe supply. This could put the
U.S. at a severe competitive disadvantage in world markets.

~ Japan, for example, with half the population of the U.S., is training

abaut the same number of bachelor-level engineers per year as the =«
United States. An American Electronics Association (AEA) survey - '
predicts that there may be a shortage of about 16,000 new elec-
trical engineers and computer scientists per year for the next few
years(13).
Although there are lmprovements needed at all levels of our
educational system— pre?llege college, 'vocational, continuing,
and worker retraining—Wwe believe the most critical -education
roadblock to innovation today stems from a lack of capacity in
our university science and engineering departments. This is due to
the high gost of educating technical people. Universities struggle to
attract enough qualified professors because industrial salaries are
so attractive. As a result, there are currently some 1400 unfilled
faculty openings in U.S. engineering schools(14). Sadly, 67 percent -
of the engineering student applicants are turned away(15). Also,
most schools can't afferd to buy all the up-to-date equipment need-
ed to train engineers and scientists, ”
Private industry has aq important role to play in funding
technical “education programs. The AEA and the Massachusetts
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'High Technology. Council, for example, have already established
industrial giving programs to collect money from corporations for
faculty salaries and equipment.

The federal government has a role to play, too. Tax credits and
enhanged deductions for corporate contributions of state-of-the-art
equipment and support services for educational purposes should
be offered. Such ineentives would encourage more private sector

- support for ingreasing the capacity of our technical education
facilities without requiring a new federal bureaucracy to carry it
out, . ) o
: 2 U.S. immigration policy should also recognize the need for
“frained technical people. In particular, a high percentage—30% to
+30% —of graduate engineering students are foreign nationals.
Students who develop technical skills that are in short supply in
B ‘Hiﬁg country should be permitted to remain here. Immigration
* péform legislation should continue to- permit technically trained
_$0féign nationals to remain in this country to contribute to U.S.
‘itechinology rather than requiring such students to return to their
hhe countries after receiving. their education in the U.S.
:¥&:We recognize and are concegned about the plight of workers
twihg' are unprepared for the changes and jobs that will be
¥epted by advances in technology. The JobTraining Partnership
_ ﬁ% which went fully into effect on October 1, 1983, was designed
“W¥pedddress this problem. We will be evaluating its effectiveness and
iikreport on its performance as well as suggesting improvements
L0ther job traininggjnitiatives in future editions of this Agenda,

. “‘4@‘ ‘.\"-:i\& %, - ' . . -~

g T PROVIDING TRAINED PERSONNEL l

);‘"z“ iy ' yECOMMENDATIONS. FOR 1984 '

y AL '

? Mter tax credits and enhanced deductions to corporations con-
jatributing state-of-the-art scientific equipment and related support
:F3énvices to colleges and univerdities for educatiopal pt ;o
‘#::Refinit foreign nationals who possess critical skills which are'in

aaf" ¢ supply in the U.S, to remain and work here, *’

EXPAINDING MARKET OPPORTUNITIES

“Every if the United States h}s a strong research base, incentives
-t teléaking, and well-trained people, iovation and the crea-
£ion gk jobs will be stifled unless there gre attractive business
nits at home and abroad. That theans America must
\ sténilg, domestic economy, and U.g. btisinesses. must have
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access to torelgn markets (,owrnment can play an important rfe
in tostering both. ,

The United States should vngorously pursue a trade policy aimed
at achieving free and fuir trade. The U.S. should negotiate in a
tough-minded fashion to break down the trade barriers erected by
our trading partners so that American compahies can compete on
a level, two-way street.  °

In working to remove “trade barriers, we should strive to
strengthen the General Agreement on Taritfs and Trade (GATT),
the multilateral organization which has done so much in the past to
liberalize trade among the nations of the world. In addition, the
rFole of the GATT should be expanded to cover services and in-
- vestments—two areas of growing importance i today’s world.
Negotiating with our tradmg partners tosmodify the GATT to pro-

vide coverage of services and investments would help to improve,

our balance of payments and protect U.S. investors from damag-
ing intérference by foreign governments.

In addition_to negotiating for a fair trading environment,
government policy should encourage exports by U.S. firms, par-
ticalarly.small businesses. Tax incentives(like the Domestic Interna:
tionalSales Corpogation which permit the deferral of taxes on
profits from export ;ﬁ ales) should be provlded to encourage and help
finance experts.

Export controls-en high technology pmductq should be tocused
and streamlined to prevent the trade-related transfer of militarily
critical technologies to our adversaries while, at the same time,
making exporting easier for U.S. companies. Likewise, restrictions
on exports to achieve foreign policy goals should be implemented
only after carefully considering existing contracts and determining
whether they can be effective in light of lhe availability of the pro-
ducts from foreign sources.

Most |mpor?antly, U.S. businesses can achieve their full poten-
tial to create jobs if they operate within a healthy domestic
econpmic climate. [eople are less willing to invest, make long-term
business commitments, and borrow the funds needed for expah-
sion when there is uncertainty about the direction of interest rates
and intlation. )

Congress. and the Administration shotld act with a sense of
urgency to reduce significantly the enoPmous projected budget
deficits which are a source of economic uncertainty and distort in-
ternational exchange rates in a way that damages U.S. export op-

portunitics, We believe reducing the deficits requires a monetary

policy that accomrhodates economic growth, a tax policy  that
encourages savings and investment, and the discipline to curtail the
S W .

X '78
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growth of spending, Only then can innovation flourish, mature in-
dustries be rejuvenated, and prosperity be sustained.

]

EXPANDING MARKET OPPORTUNITIES
* RECOMMENDATIONS FOR 1984

» o Instruct our trade negotiators to seek elimmation of trade bar-
' riers and extension of the GATT to cover investments and ser-
vices;
¢ Create a hew expért incentive to replace_the Domestic Intema-
‘tionad Sales Corporaﬁon (DISC), which the U.S. has agreed to
. discontinue;
¢ Focus and streamline expprt controls 50 they are effective in
preventing the, tradex ed transfer of. militarily critical
technologies to our adversaries while eliminating unnecessary
‘ gbstacles to exports; 2 5
.® Take actions to reduce substantially the projected budget deflcits
for FY 1985 and beyond

-
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-




. 69

'y \ Conclus';on
'
We have necessanly focused this Agenda on conditions we
believe will foster innovation and maintain the U.S. leadership role
in technology and industrial competitiveness. This will increase job
opportunities and the standard of living for Americans. In addi-
tion, it must be emphasized that with a strong, vibrant industrial
base, America can lead the quest of peoples throughout the world
for increased standards of living, better education, 1mproved
health, and more productive jobs,
Technology and innovation are perhaps our nation’s greatest

strengths. They must be preserved. However, innovation cannot

be forced. It can only be fostered. It is fostered by creating an en-
vironment that emphasizes freedom of scientific and industrial ac-
tivities and that offers incentives ta the innovaters, entrepreneurs,
and investors who have the talent and resources to advance and
apply technology. It is fostered by a thorough understanding of
fundamental scientific Processes and by a population that is well-

" educated in stience and its application. It is fostered in a healthy

economic environment and by .trade policies that provide expan-
ding market opportunities for our technology and basic manufac-
turing companies. Promoting such angnvironment should be a
primary policy objective of the United States. .

It is to that goal that this Agenda for U.S. Technological Leader-
ship and Industrial Competitiveness is dedicated.

~

More information about the Republic:m Task Force
»  on High Technology Initiatives may be obtained from:

>

| Hon. Ed Zschau’ '

i 429 Cannon House Office Building

| Washington, D.C. 20515 .
': Attn: Jim LeMunyon : :

(202) 225-5411
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Y Mr. Zscuau. Essentially the congept is, in answer to the question
‘What 'is the proper rolg of government?” to say: Rather than
asking government to decitle where the opportunities are—that is,
targeting b certain industries or technologies or companies or
processes—to target on the process by which t‘}:*develop—the
“process of innovation. That ‘is, to create in this courftry an environ-

ment in which new ideas; technological advances, new companies.

are likely to flourish. ,

We have identified in. this booklet four prerequisites for such an
environment: a commitment to basic research, incentives for risk-

~ ‘taking, an adgauabe supply of trained technical people—which
speaks to our education bys@, and ample market opportunities.

ithout going into the details, let me just say that it is our feeling
that rather than setting up new organizations, what \we should be
doing is analyzing our various policies—our regulatory policies, tax
policies, education policies, research policies, fiscal monetary poli-

_cies, trade policies—and ask ourselves: Are those policies stimula-
tive to the prerequisites for this environment for innovation, or are
they detrimental, are they counterproductive? -

en, those of us in the legislative body or those of ug in the Ad-

. ministraz(])n should alter thgse policies under our jurisdiction in
order to énhance this environment for innovation. R

“ Let me just give you a specific example. Back in the 1970’s, ven-
ture capital was very scarc A lot of companies, including my own,
were either not getting funded, they were scraping by undercapita-
lized or, worse yet—and ‘this includes mine—were going over to,
Japan, sellin% our technolopy in order to get mone{ just to meet

~ the payroll. The amount of ventyre capital available per year at

" that time in the mid-1970!s was about $60 million per year.

In 1978, the late Congressman Bill Steiger led a charge, if you
will, in* the U.S. Congress to reduce the tax on ca;l),ital ains.
Within 18 months after the tax was reduced from nearly a 50-per-
cent maximum rate to 28 percent maximum rate, $1 billion of new
venture capital became available. Every year since then, it has
been over {1 billion of new capital. Last year, $4.2 billiop of ven-
ture capital was made available. We went from $50 million a year
during the 1970’s, when the tax rate was high,sto $4.2 billion last
year. The treasury has collected more moneéy in capital gains tax
revenues than at that time, I might just add. '

. The reason I use that example is, we could have said, “Gee, we
have a capital shortage in this country. What we ought to dq is set
up some sort of a government agency, fund it wijth capital, and

+ have it allocate that money to promising ideas.” But rather than

_doing that, we said, “What we have to do is create an environment
in which the priyate sector will be stimulated to invest.” That has
had a far more dramatic impaét on young companies than the

. other approach would have.

. In conclusipn, Mr. Chairman, let me just say this. 1 think the
debate on.this issue boils down to a basic question: Who is responsi-
ble, who is most capable for creating jObf in this country, for ad-
vancing technology in this coantry, for enhancing economic

ment is responsible, Governmg
have to do is properly organize

t is more capable, and what we
. 1 would say that it is the individ-

growth? There arq soma who ﬁy, it is the Government, Govern-
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uals, the Bob Noyces, the John Youngs, the William Shockleys, and
the people who {mvu created our technological innovations in the
past. v ~-

Those who say Government is responsible and most capable often
cite the Japanese example and say what we have in Japan is an
example of MITI, which is doing some targeting in the Japanese
market. I would just like to point out hew ironic it would be if we
followed the Japanese mode) at this point, in the light ofythe recent
remarks by the dean of Tokyo’s Namuro School of Advanced Man-
agement. He said, “We are in an era of rapid change. Large prgani-
zations cannot move quickly enough. We must find ourﬁmodel
amon;r the entrepreneurs like those in Silicon Valley.”

So I guess I-would conclude by saying that fostering technologi-
cal innovation requires faith. Some people put their faith in gov-
ernment. | feel thaflwe should put our faith in the individuals. I
am betting on the
should do all we cd¥ to create an environment in this country in
which those individuals can do in the future the job they have done
80 well in the past. :

Thank you very much; Mr. Chairman.

Mr. LunniNg. There is a vote on the House flaor. Unless Mem-
bers feel, as though they need time for extensive questioning, and I
will reconvene if you l{eel you .do, I think we wﬂl take questions,
since we have not heard that second bell yet—until the time that
we have to go over to vpte and then conclude. Our other witness is
ill and will not be present today. - -

Mr. Gregg.

Mr. Greca. | would just like to say thdat I have heard the talk a .

few times now, and it is just so refreshing to have somebody in

Congress who understands this issue and who has credibility on the
issue. It is a pleasure to have Ed make his point again, which I am

(li()() percent in agreement with and wish 1 could make as well ag he
Q08

Mr. LunbiNg. Mr. Ritter. ' '

Mr. Rrrrer. 1 would just like to thank my colleague on the task
force for summarizing and providing the kind of insight which I
think we must take very seriously. We have a chance to create the
right climate, as opposed to creating a new agency. We should go
ahead and try to create that climate.

Mr. LunmNE. Just to set the record straight, you are not suggest-
ing that there are no problems in this area, or that investment is
adequate as a result of the tax changes that have been made? I do
not.think I am interpreting you wrong. You .are ndt making that

“corclusion?

Mr. Zseniau. No; T am not sayihg that we are doing the best that .

we can. 'l think it ¥s indicative, however, of how we sometimes
shoot ourselves in the foat. At the very.time that we have an enor-
mous trade deficit and a deficit in electronics products for the first
time, the only trade legislation moving through the Congress at
this time is the Export Administration Act, designed to- restrict ex-
,mrt.q of hightechnology products. No, we can do better. We can do
wtter in investment, in education, in bagig research, in trade and
so fomh. But I feel that we can do bettet’by rationalizing govern-

ment policies to support this environment for innovation.

-
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iviigals, and [ think that we in government ’

~e




o ’ \ ’

Mr. Lunoine. You pointed out that partially through f‘e stimu-
lation of changes in the capital gajns tax there did come an in-
crease in the amount of venture capftal, but you also recognize that
our debt-equity ratios are not desirable from the standpoint of
some of our competitors, do you not? : . o :

Mr. ZscHau. Yes. We have a banking system and an attitude
toward debt in this country that leaves us with much-smaller debt-
to-equity ratios and, as a result, a highér cost of capital. But, Mr,
Chairman, | have not concluded that we should necessarily change
that. I have not concluded that we should try to emulate, for exam-
ple, the Japanese model of much higher debt-to-equity ratios. But
you are absolutely right, that ours-are smaller than those in Japan.

Mr.-LunpINE. Again, you have stimulated a lot of other thoughts
and questions. We thank you very much for your testimony.

I would like to ask that the testimony of Representatives Charles
Pashf(;iyan and . George Brown of California be, entered into the
record. . :

[The prepared statements of Representatives Charles Pashayan,
Jr., and George E. Brown, Jr., follow:] .

.

/
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STATEEENT OF REP. CHARLES PASHAYAN, JR,, ON H.R, 2525 BEFORE THE

SUHCOMMI?TEE ON SCIENCE, RESEARCH AND TECNNOLOCY JUNE 7, 1984,

" Mr. Chafrman, 1 appreciate this opportunity‘to_npenk before your N C

Subcommltccc'on H.R. 2525, legislation that I have introduced which , I
’
would establish & bi~- ~partiaan National Commimsion on Technological

lnnovntion and lndustrial Modernization,
" .

.
'

Why do. we need a CQMmlcuion to.exnmlne Federal laws, regulations

fnd policies that impact on 1ndustr1n1 mModernization and ntrepreneurial e
1nnovntion? Why 1n it neceasnry for {\Ta Commigsionﬂtd/ﬁfke
rdcommcndntions for changes 1in these lawa. ragulntions and policies.so

: _:.thnt out 1nduntﬂiea can compcte more effecttvely?

. ' '_ : Thé United States, along with the cnttre'\induntrial world, is

exper1enc1ng a fundamental,change that affects the way lubor. materiale,
cnpitnl. and productlgn are used, The result has been that certain

- I . \ .
industries-~the go- inﬁhd sﬁqkeatnck 1ndustr1en-~are{not growing and
producing nnd compottqg as ance thay did. Other 1ndustrlos—~the .
so-called high technology industries~~have taken the lead in growth in
the economy. Therg are -profound implicatdons in these changes in the

structure of our economy, not only f?r the tuture of this country and

|4
ite global relationg, but also for thé individual American worker.




.

Domestic lﬁduitrlll oparate undfr a myriad™®f Federal laws,

regula lona, and pollclal. These rulgs,
a

effact on vhat is produh‘d how it is produced, where it is produced,

)

the cost of the product, who 1s employed to? the production. the
allocation of capital, and the invention .ﬁ& promoﬁlod of new p;oaﬁééa;
Alchough the laws/and rogulntlonn hnva been applled by ‘the . Fodarnl
govornment in nn attempt to sntisfy .certain policies. to discourage

others, to pratect the environment, or to conserve jobs, many times the

laws and ‘regulations are counterproductive.  The effect is more apparent

in 1ndust{y and commerce, .
But some of,these are so extensive that they affect agriculture,
once one of this nation's leaders in our overall balance of trade. To

w : . .
many thia may not be obvious, but it is becoming more and more to the

‘forafront as ngrlculturelces the same problems of job displacement,

and the loss of forei§n kets. ' For example, Congress long ago ruled

that Hniry‘chduéti should He aupﬁ%rcnd_by t#i dollars, When that cash
transfer becnge attr;ctiye. legitimate dairvmen and investors rushed in
and produced a surplus, which some jave calicd qbscene.- At the a‘pe
time, when we should rationally believ; that ve could sell the surplus
of dairy products, ve find thaf“Wé?::n only give it away, That.whlch

; * the Federal government hag purchased is unsalable on the world market
because we have ovcrvaiqe&‘lt.for internaticnsl markets,

. . ) . )
In other instnncéa. tie rules n;e uutdgted{ For dxample, again

.looking at ngrlcukture. we still hold ¢o a nremise that an imported K . ’

. \
product will not be harmfulsunless domestic procducers can prove

# -
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 ‘othervise, l personally feel chat® those who would 1mport producta to

this country under the Cencralized System of Prefarences or othcr
]

K

favorable trade provision should have to prove that théir accesg to our
markets ghall not severely ?amnge domcstic producers. Dairy products

remain as qn éxample of this particular twist.as gellﬁ H.R? 2525

»

.y
The result of conflicting and outmoded Federal guidelines that
1ndun}ry must adhere to is felt by all Americans-when we pay more money

for products, when jobs are loust, when new products cannot be «

manufactured, when investment capital cannot berfound to finance new.

-iproducts nnd!inventiona. vhen we lose foreign and domestic markets to

-

R

foreign combqtitfon. or when our workers are not Etaincd or educated for
: . .
/‘ the jobs that do exist. ’Sometimea'policics. laws, and rules will work.
\But 1t" seems more by.nccidenb,tﬁnn dbsign. Again drawing on the
unqppafent.'nﬁriculturé. 1t was Just a little more than a decdde ago

v )
when a handful of innovators risked some capital and expertise to

{ develop a domestic pistachic nut Indusxry.qnd to establigh the kiwl as a
"new {tem on. the éroqers shelf. Calf{fornfa's pistnchio investrient did
"nét-fall. When all trade with [ran\'was halted {n }980, nllomeatic

. source was ready and availgble. A new {ndustry was born., ¥ The snme‘Can

Vpe said of kiwl, which was unheard of five yedrs ago. Given tpday'a
dlimate, 1 doubt that either of these commodities rnuid‘bc dquﬁapod to

the extent:that they are todav, not because agriculture is stymiitl or

RRIC . . r

. .
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stditd, byt becguse tax lave, ressarch and deyelopment funding, and

Ty

certain bf our trade policies, would discourng§ {t. Today provisions in ~

the Internal Revenue Code discourage sufficient capital from flowing to

* h -
agricultural ventures. Research s aither private sectqs or_Federrf,
3 . . . '
rarely joint, and therqfore less os:a caoperative nature, The trade

policies that cmergad from the ‘Trade Reform Att of 1974 eﬁcodrnge Third

World agricultural development and thereby discouraged the American
. 3. : .
. tarmer from producing enough to export. This ia evident even when

ngricu\g:ral comuodity groupa pursue questions of unfair subsidies and

quota systems before the General Agreement on Tariff and Trade, the ' .
‘Internacional referee of export and dmport problems, Just recently an .
L ) 4

* Admiwistration official stated that we should begin to look at.the ngxt

LY

N . _
.round of intarnational trade negotiations, but only after the so-called

Tokyo round is complete. 1 concur, but--and 1 have suggested this in a

‘ .

la;tdr tgo the President--1 feel that the business community, labor,.and

. academia should be bskoq now to look at trade problems in a ’

comprehensive mmnner. Indeed, how jean we fashion meaningful legislation
directing a new round of trade neggtiations 1f we do not have a
. ’ . \

benchmhrk from which to lmprove?‘br I feel we should be planningita\allow
' . AN
the successes like pistachios and kiwi to occur, rather than accepting

them ‘as happenstance.

»> ’ ‘u .
. . A
" .

' J’belleVe that a eomprehensive review of the whole relatfonghip
»
between Federal laws and.regulations on the ore hand and industrial and
agricultural development and progress on the other, is necegsary ta

Y : .
detetmine how the former are retnrd177‘the ratter.' How can the

government's. guidelines be changed so that the entrepreneurlal ‘spiris

; .
e N
s -
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and innovative processes are adéourhacd. not stiflad? We _cannot have '
the ttx codc tha: discourages 1nventments, or Congrass's 1nfu|1ng Iundn

into progrnm. that ‘create nrtif&ctiﬁ surpluaes, or trade condttiona .

K thwq;tlng the business commundty's ability to sell that surplus. But

bozansc our cconomy is based on tha free mnrket, ; do not belieyo thlt . Ty
. the F;derdi government lhould‘b‘rin_tha business of detormtnln; what :.
-“industries lhould be winners and whnt tndSntrlea should bc loaors. Thia. o 1;
%\\\‘pgﬁzg;l occur- through the dynamtcs of the econom? L;aelf: ' T s ‘
v e ;{; A . § L | . _ | : . i .
e "

L]

This then is the mnndata of tha Cummtssion as prnacrtbad in H.R,

2525, The Commi'ston uould be charged wich lodking at specific arcae °

-wuch as tax laws, support and funding for bnaic.reabnrch-and

dlvclopmcnv,'tqqhntcal cducattoﬁ;ﬁt_thé primary, secondary,’aﬁd t "
NN B . . .o

postascopdary level, and trade promotion policies.

The Commission would be made up of individuals from manufacturing

.A. ) ' h
and agri-business, labor, a ademia, Thé 21 members would be
L3

apbointed by the Pﬁestdont, th penkef of the House, and the President \"“.
qf the Sonute 1t would ‘fnclude 2 Members of both Nouses of COngrena,
from tho minority and majority pnrttea They-woqld be required to

.report their ¥indings to the Presaident nndlthe Cdngress.

. : “"'“ . E 3
- . . » . . i .'.. -, “ ‘

LR

A & Member of the steering committee of.thn&ﬂepublicnn Task Porce .
on High “Technology lnixiativés, I have been tnvalved in formulating a

; 1eglslative agenda that describes whnt Congreas van and should do to ]

J

foster Lhe economic climnte in which, innovntion is rewnrded and

industriq)l competitdveness ‘B-p!ﬂmuf‘du:-wﬂﬂie a Nntionnl'commisston is "

-~

.. . : q . L] N .
© .+ not-part of th. Tawk Pﬁfce’n Agenda, 1 Plieve chat it could provide tho

forua from uﬂich ve: couxﬂ continua to monﬁgor the 1nwa, tagulntions, and

] & ch
policies thlt idfede or protote .conomic grow:h, now and fJ; the futute, ,
o . [ ¢
‘ .. ; .
5 ) ) ) Y \' R
Q ‘ ’ ] . o . o w ¢
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~“tatement of COng:o-lman Gootqo e, Brown, Jr,

Before the Subcommittee on Scionco, Rgloarch, and Technology

‘a

Houaﬁ Committee on Science and: chhnology

b : . .

bearing on Federal:ﬂmﬁpnizit{on for Technological Innovation
‘ " gune 7, 1904 o ’
Mr, Ch#irman, thank qou for gge opportunity to testify

botoné you tpda} as yqu start your series ot_heatinqa 6n fedqral ,yf%a

- *.‘1.-‘\

organiihtiqn tor technolggical innovation, I would also like to
express my appreciation to my colleagues, Nr, Puqua, Mr, Laralce: )
Mr, Pashayan, Mr, Zschau, and.Mr, Gorton for their continued
leadership and legislative contglbutionl in ;hil area. I hope
;that thie haa;;nq will show that although'wenwy oacuiﬁold .
‘differentideas concorninq the role of tho'tederal goverhmqpt in ' ¢
_ technological innovation, there exist mahy commonalities in our -

individual lcqislativo approaches. \

4

We hsvo vitnessed a decline 1n innobation and produgtiyity( n
v O over Jthe iant 15 to 20 y;atn wvhich has contributed to the-dec¢line
in economic growth, The problems appear to be structural in :
nature rather than cyclical. They have plagued the economy for
more than a docado through periods of both roceaaioﬁ andJ
. oxpanlion. The agriculture, %cocl, autor.obile, housing, ané
PR orhor indushrfeh ﬁhvo experienced modest ir:t:bhqonhs, bub\ciaing >

1ntoregt rates jeopardiza their tenuous :ocoverlol.

N ) .
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HE A .
: - ,§ﬁ*We hdve strayed off the course of economic growtn and
" .~“ - ‘ .
Jrodp@rity not" because of the inherent superiority of forelgn
) . . ¢
competittion, or for a lack of the basic research that provides
. . ) A\l

the fouﬂgation for innovative technologles,. dur government

supplles‘mote than 50 percent of “America's Ncientiflic and
inﬁuatriul ) renegrc and development funds, compayed to

30 percent in Japan, Invqntz;ne stemming from U.S, ;eseargh

laboratories frequently.end up as successful products

¢ manufactured and marketed by foréign compatition,

“ e .
A3 Ve

What often distinguishes economieg today is not the '"'
deyelopment. ot a new technology, but the country which R
. succensfully ttansféers a ndw technology to the'marketplace as a . .

usable product or service, Thig is not due cntirely to the
“exportation of U.s, technolon to other nations. We as a nation
must take responsiblity for neglecting to focus efforts on the -
' transfn% of technology to the marketplace., U,8, research has
stressed basic sqience while neglecting‘t&’ development of .
stechnologies, ‘?2: example,'qglagively large investments are made
{n ‘he development of robots with vision and vocal systemb, while
‘ we 8tlll need to improva the basic ability qj robots to grip
. objects,
0.8, management must chanJe.if we hope to maintain world
. induntr{al leadership, Many corborations’ are emphasizing
"takeover fever" and "aner entrepréheurialilm" to impress

{nvestors with shoft-term profits, This has rephpced long~-term

investments in innovative automated manufacturinq systems, e
. quaJlty control, and productivity, A climate conducive to ®
i, "‘ \\ ) R ‘\’ P
i L ) ! e
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b
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1nnpvut16n and ppductivl must be nurtured befor,e wa aro'forced

to unact protectionist legiglation, such as H;R, 1£34, the.

Domestio Content bill that passed the Wousé last year,
. ! . Wy

t Y L - 3>
' .

The developmoent and commergid! exploitatién of new
technoloyies are crftical to any comprehensive economic program
which is based on rebuilding and revitalizing tohe American
economy, However, we are locked in an 1nnovatlo; POl Qs

tug~of-war,. while foreign markets pull ahead, Many envision the
: L]

* ‘private sector as carrying the lion's share of the responsibility

o

Aruitoxt provided by Eic:

for competition\gn phl internationul marketplace, Others

preteribe a larger go ment role in the determination of
1nduntrlda policy. '
o
Nelther of the Fxtrumcn stated above represents a
satisfactory solution although there exis? areas of ovérlap
between the ﬁwo npproache;t These common approaches include

. : v
emphasis on {mprovomentu in manpower ‘ilability, changeﬁ,in

" policy, anti-trust and patent policy adjustments, R&D investment)

{ncentives, and others, These initiatives differ, Qowevet, in
the degree of federal governmént involvement, - -

~
.

Regardless of how much is invested in research, few -

ln’hnvnnun or governments will succeed w&;hout serious long-term
strategic planming, -po?' example, NASA is o'ne of the .hesh R&D .
centers in the )Ior-ld, but has had only limited. success in moving
R&D into the marketplace, This is because we still have no . -

pollcy, no plan, nnd no Qoul for space coqmercialization.

-

J




Innovation po%}cial are adm{n*ltored in an ad~hoc and’

“uncoordinated fashion through nine different federal agencies,
Tnc~700 government research laboratories lack well defined goals.'
The o:f*ce of Productivity, Technology and Innq;atLon which ,
should be taking a leadership role is understaffed and housed 1n"?
an agency with other prioriti{es. And while I was pleased to see
the "tech® centers mandated by thq Stevenson-Wydler Act, which .

were cut by tho'!dmfnistration, resurface a; interdisciplinary

engineering cJ‘tcra in th; National 8¢ience Poundation, progress ..

{n implementatfon of the doall of this Act Ban been frustratingly

slow, Congress has similat leadership problems in contending

with the confusing network of subcommitee jurisdictions,

‘ I have introduced two biill with the aim of focusing
Congreasional atterition on ways of providing concertod.stratoqic
long~term planning and coordination‘tor‘tochnology devblopmont. -
One of these, the Economically Strategic Industrial R&D Act
(B, R, 1243/8.428) would &uthorize a study to be conducted by the
National Academiel of Sciehce and Engineering to examine eﬁ;rginq
- tOchnologiel\fn order to determine their potbntial for commercial »

exploitation, The study would thum help to identify promising, \\\
or "strategic" technologies and a development pl&h”for these
would be presented to @he Prq';&ent and to the Congress,

My pr0poua1.£or the entabliihmont oe-an'indepondent t?deral .
technology foundation, called the National Technology Foundation o,
(NP, HIRi481). wouxqwsm'n to focus the nauo;'-t'uchn'oxoqy '
development. The NTF QQGidmédnlolidate, in & single agency,

technology—-related programs which Are currently scattered

) - N ) .. a
. LA ‘ ’
\ L ' _ '




“ 8
throughout the Department of Commerce and the‘Nutlongl Science
Poun&atlon. In theéir current hemes, these ptograﬁs are
fragmented and do not provide a sufficient focus to help deqziop
a national economy in which innov;tion can thrive, -
, } Ve
It is my belief that the lcgillatlon 1 am suggesting can, by
more clearly focusing existing resources and asuthorities, and
“with very little additional funding or authority, begin to
‘restore our leadership in the global productivity competition,
© These initiatives might also help define a clear leadership ro%:
. ° ’ -
for the government in enunciating national goals and policies,
This could be accomplished without . cuita;;lng the d}npmlos of

hark.t-brlent:d planning by the private sector, i

t
Thank you, Mr, Chairman,

“
. [
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; BUMHARY OF BILLS THAT ARE TO BE THE IUDJKCT or HKARINGB BEFORE T"!

[y

Q BUBCOMMITTEE ON BCIKNCE, RESEARCH AND TECHNOLOGY
COMMITTRE ON SCIENCE AND TECHNOLOGY :
U.8. HOUSE OF REPRESENTATIVES

JUNE 7 and JUNE 12 - 14, 1984

" $1X BILLS IN TUE 9Bth CONGRESS ADDRESSING
DIRECT FEDERAY, SUPPORT OF INDUSTRIAL INNOVATION

!:!‘bgcggiel Focused on Direct Bupport of chhnolony..........l.......2‘ v
I.R. 481  Natjonal chhnolqu Foundat fon Act,.........L.......gl.....Z {
" (G, Brown al.) .
W.R. 4361 Advanced Tachnology Foundat ion LY T SRS
\ (LaFalge, et al.) ‘
. h . ' \
Now Programs Focused on Specific Areas and Using BxintlngﬁAsencien 6 -
H.R. 4047 Robotice and Automated Manbfacturing Systems
Resaarch and Education Act........ivviviiiiiminiioraensnis.B
(Puqus, et al,) . ) 8
LR, 441% / 8. 1386 The Manufacturing Sciencea and Technology ;
Research end Development Act.........................{..J..B '
(Puqua / Gorton, et al.) ) ..
Strltegic;.Fudien‘of-Technologicll Iasues. u...A:,........ el 9
X ; )
W.R. 124) / 8. 428 Fconomicllly Strategic Induatrial R&D Act....a....9
' (GC. Brown / Teongas, et al.) ] K
t L A
: }ll .R. 2925 National Commisaion on chhnnloulul Innovation . . '
and- Industrial’ Modernizathon... ...y etiiiievionennads 10 )
(Pashayan) 4 Y
' i {
. -
(NOTE: These summarias are extracted from a report of the Congressional =~ \ .
Research Service entitled, "Direct Federal Support for Technglogical .
Innovation: Issues and ption-", by Christopher T, nm and Wendy H. Schatht, 5

May 31, 1984, ) . 8
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NEW AGENCIES FOCUSED ON DIRECT sUpponr OF TECHNOLOGY

W (O.IIrom\. et al) ~ ’ . g . ‘ a

This Act would astabligh a new independent Federal @gancy,” the

National Technology Foundation (NTF), which would, ".::proiot.'tho advance ‘ﬁfv

of technology, technological. .innovatiop, technology utilization, and the
uﬁpply of technological nunpovcr’farvthc improvement of)thc economic,

. environwental, and social wall-baing of the United Btatesa." R Y

'it s NTF would inolude eevaral entirely naw program officas in addition
1 to 8 number of officea and/or authoritiea that would be toansfered to _ o

[ a

it from the Nat(onsl Sclence Foudation and the Department of Commerce. °
,The NTF would be governed by a National Technology Board and a Director;

& atructure. that ia cloaely modeled after that of the exiating National .
Sciance Foundation. It would have a budget of 8460 million in ite flyst
~ ‘ .
. 1.
year of exiatence, riaing to $875 million by the third year.

The newly<created offices would include an Office of Small Buaineas, -

f ’
an Dffice of Institutional and Manpower Developgent, an Office o,
Sy ' ’
Tnchnﬁ\ogy Policy and Analyeia, an Office Jf\lnturgovernmontnl Technology,

an Offica of Enginkeering, and an 0ffice of National Programs.

«

. In addition to these new of‘fgcu,the Foundation would receive from
NSF the follQwing programa:- . . L , .

Office of Small Busineas Research and Developgent )
Directorate for Engineering o

s Diylnlon of Industrial 8clience and Technologlcal Innovation -
ln:ngovnnmnnl Programe Settion. ‘

From tl\é,Qcpartnen: of Commerce, the NTF would receive the folléwing programa:
. i .

Na al Byreau of Standarda

.Patént and Trademark Office 'o
National Technicel Informatlon Service .
Offﬂrq of Induatrial Technology N o e

Contor\lor the .Utilization of chernl Tochnology .

3 L]
fFo “
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In eddition to thase trnnofurl of epacific progtaws and agancies, the NIY
would be given lll‘tﬁl functions, povers, duties, end suthorities of the
n-:lon-l'lci-ncg Foundation and of the Secretery of Commarce undet the
Stevenson-Wydler rqchnolo.y_}nnovitlon Ace of 1980, -
. . Thlo_blll ;ckoq a gomprehenaive epproach to the restructuring ;nd
" atrangthening of Pederel progreme for the direct eupport of iéduotr ol
technology end innovation. A:co-plctc snumaration of the NIF'a pro:;Q;a
and powere would require several pagse. It would be able to -vu;d ;r;hto ,
and contracts to both non-profit and profit-meking institutione, ci.w.ll
e to individullo in some ccooo. for thc support of gcncric research,
tachnology trcnolor. cgucctlon and training, cooporctlvn industry/university
rc:cnrch. and besic rcoccrch in engineering. It would provide technical
essiotence to small businees end would esrve es a gcntcr for information
) .}bput FPederal activites pll-ciing innovation. It vould,col{oct and
o ;nllyzc information ebout the co-pctl;lvencqo'ol industrial tcgznology
and ebout tacﬁnicnl manpower neade. It would halp trsnefer tochnology'
.lroh thc Faderal lnborctoriao to induotry. It would parform technology
. assassments of emerging tlchnolo'ilo. atudy the rclationohipo of technology
to econonic per{Pr-Ancc of the Mation, end racommend poliey initigtives
ta the ?rcoidlnt .;! Congrées for the further shpport of technological
£nnov¢tkon. In eddition, of couree, it would be responsible for the
ongoing sctivities ofythe Netionel Bureeu of Stendarde, Patant Office
and NT18, P o -
Thie llet of the mein functione of the Nationel Technology !oundntlon
proposal does not give the full flavor of ite sttontlal ;copl of activities.

*  The languege of the bill pravfdao nuserous opportunltlcl for the Bo;td

lnd Director, if funded by Con.r-nl. tp oxpunﬁ thl lcapa of -{te- procmano .
‘Y a S . o
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.

in weny directiona. EKseentially, the NIF would become a viafble focel
point for the civilian tcchndlb;y-cunpbrt activitiés of the Federal ‘

government, other than those of NASA, DOK, and the regulatory agenciea.

W

lntcreotlnily, h er, the NTF would ba given few formal euthorities
Ehct do not now exist ooinplacc in the FPaderal Government. In this .
senee, it would not substentiaelly expand rcdcrai involvemant iﬁ the privete
sector’s innovetive ectivities, except insofar es (1) it etivisiona .
implesent ation of ccrtatn‘stovcnuon-ﬂydlcr Act authorities that ere not
currcntl} being carried out, aﬁd (2) the sggregation of such activites
in one independent u(cnc& thet .would have no concern other than the
support of civilian technology Qould give the programs nev focus end. ° \\\ i
ncv‘;ppac;. Thc’bﬁlk of its budget woﬁld be made up'ot transafere
'of §pd|¢t autha;lty from prograws thet ere elready funded at levels
;nvloloncd in the bill, while new programs would, et least in the initigl
years, rcc,lvc rglatively modest funding.
Because the NTF proposel is among the more comprehensive of those

i,
PN

dnder consideratipn lﬁ'thto report,. and beceuss.it hes bean widely discuseed

.

ovar the last ocyeril yaaro<::t provides a conventenf base line with

vhich to compare othar proposils, as will be done in subsequent paragraphs.
L

.
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The purpoaes of the Advanced Technology Foundation Act are to:
", ,.facilitats the movement of basic eclentific concepts into
commercial products or processes, eni aesist in the diffusion of new
technology to industrial eectors to encourage the techneclogical
sodernization of Américen industry." :

The Act would accomplish thase purposes by estsblishing s nev independent
. s ;

Fedarsl egency, the Adwynced TJchuology Foundation, governed by s Board

and a Director modeled after the prructure af the Nat{ionel Bcience Foundetion,

- N '
‘ . .
"
. . : * . . Y
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‘The Advancad Technology‘rounﬁatioh (ATF) would be euthorized to
provldo financial l-llltance through grants, contracts, #r loans, as
" approprietd, to unlverulti--, 1ndu-try joint R&D ventures, or firme for
research on generig” tcchnologlon.or othor.qggppq;pglcn likely to affect
U.8,. intarnstional competitivenass, -In nddltl;n; thh-AirlfmuLd,lnclude a
Faderal. Industrisl !xtoqnlon Service chnrgod_vlth .upportln;‘gﬁd‘-‘
-pplicntlon of scientific and technologicsl lnnggption in induntry through
.4 national referrsl sarvice, coordination of ‘axisting stete {ndustrial
.extennloq progrnm-. grants end losns for stete extenejon plans end -
programs, and development of ah information management system. The ATP
' _ would llnb*bn oupoworod to evaluste the status and needs of various
. lnduotrle. for thd devolopment and commercialization of dew technologies.
'_LUnllke the Natlonll Tqahnology Poundation Act (H.R. 4§1), this Act
would not nxpllcitly trnnnfcr any oxlnttn; authorities to tho new agency.
On the-. othcr hnnd howovcr. ncvornl of thtvuain nuthorition of the bill
are quite similer to suthorities that the Dep\rtnnnt\ot COmmorco now <has

under theé Stcvonton-wydlcr Act. The only hubltnntinlly diffcront luthorlty

possessed by the new agency would be the authority to cngnge in and

support industrial tcchnolo.y oxt,nnlon activities, and even this powsr:
ts arguably tatent in the Department of bommarjt under the Btate Technicel
Services Act of 1965. - Punding for the ATF would be suthoriced at §50
millfion for thc firat year and $150 tillion for aucceading years.
"This bill ln skin to the National chhnology Foundat on proposal
(H.R. 481) in thae it creatgs a new agenty concerned solely with {ndustriel
trcpnologlcal lnnovat]oq. Thus, it reflects the same concern fg} removing

thése authoritiae: from sgencies whoas primary wiseidns 1ie elaevhers, and

In contrast

L

for providing a focua for technology in the chcralfGOVcrnncnt.
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Aruitoxt provided by Eic:

v
« with H.R. 481, this bill avoide the political and implementation problems

.\)

T T

and technology transfer relevant to robotice and automated manufacturing by

pags 6

associated with quof-roltructurlﬁg of existing axecutive branch agencies '
and authofigiaa. As a consequence, hovevar, the Sill does not (l).a&drenn
the problems raised by an apparent overlap of some of the ATF's functions.
. : . §
with existing vesponsibilities of the Department of Commerce, or (2) take

full advantage of the opportunity to create a significant and visible

agency by including important existing programa now in NSF and DOC. -

-

NEW PROGRAMS FOCUSED ON SPECIPIC AREAS AND USING EXISTING AGENCIES.

H.R._4047 Robotics spg.éptomnted Hanuf.cturin& . 3
§yg;gp3.ggzygycﬁ'an FducatTon Act o *
; ° -
(FUQUQ. et al.) : o

This bill would provide for ﬁntlonal program of rgleaffh,_educatlbn

requiring that various activities In the leionpl Sclence Foundation and

.

e

mmerce be focused on this area of technology.

Department ¢
M
Under }i

‘Department of Commerce would be directed to establiah Centers for Induatrla}

~

e
Ating authority of the Stevenson-Wydler Act of 1980, the

'Technology focused on a variety of aspects of robotics and automated .
manufacturing. The Act also authorizes a budget ear-marked for this purpose,
Such centers would both condugt research an{ carry.?n technology tranafer ;
activities to industry and the public sector. The Commerce Departmeﬂf
would alsq be directed to pfomote R&D limited partnerl}\i-pu\ in the area of
robotics and autnmltad-manufacturing. g

. Alno, the National Bu;eau of Standarde would be directed to éatablish
a Federal Research Center on Robotics and Automated Manufacturin; which
would do R&f} on (1) measurements and standards related to robotics and

automated wanufacturing, and™M2) systema’ Integretion, reliability .Q; parformance.

“' . '
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., '-,_‘A'lhc-N_nti‘onll Science Foundation wpuld be .euthorized by the bill to
oupport':d'ﬁ.@.l{lo'n and trening for ecientists, engineers, end technicians -
in robotice and automated nnu:tcturln;_. including funde for ;r’nduntc,
undergreduate, and post=-doctoral essistance; cquipncnt;"irfd curriculum

development.

Hnolly, the Nationel Reeearch Co-.mcll of the Nstionel Academied of

Bchnco #nd Engineering would be directed to establish a Nntlonnl Robotics
and Automated Hnnuhcturinl Bystems P:'rnn Reviev Board to review lll
eepects of Yederal involvemwent with fobotics and automsted wenufacturing
systems, report ite finding, end make recommendatione regarding such

Federal involvement,

At a conceptuel level, this bill represente a focusing of national
a

efforts onl or:o important srea of industriel technology: robotice and

automated manufacturing, It builde on uhtl\ng authorities pf the NSP

and Depertment of Commerce, and its only new nctlvﬁtiju are tholNBs
" Research Center’ and the NRC Board. From another perspsctive, this bill
woyld do for robotics and nqt‘oi'n'n‘ud manufacturing what the National

¢ L .-
Technology Foundation proposed in H.R. 481 would do for clvl& industrial

¢

technology in ;ehcrol. The bill {a also aimilar in con(_:e?t and function
to H.R. 4415/8, 1286, The Manufscturing Sciences and Technology R&D Act.

This bill would establiah & ouﬁntnnthi focused program in budgetery .
terme, with a firot yaar authorizatfon of $37.25 llllion. rhing to

$72.25 million in the elght‘l year,
%

ERIC | ¥9%

.
L . * . ‘ "
> , : BREE
. .




{

ERIC ..

page B 4 o R G
\
H.R,_AAI3/8. 1286 _The Manutucturi_, Bciencess and Technolo

L)L ........._.....l)'..

“Research_and: Fwor_pnnt At (
(iuqun / Gorton, et al.)

(Thie discussion ie beesd on the bil'ls ae introduced and doss not

reflect racent action on 8, 1286 in the Benaste Committae on Commercd,

Science snd Transportation.)

Thie Act ie intended to "...ssteblieh a program for conductln’ !
resaarch which will produce more efficient manufacturing technologies end
for conduc}tng ressarch utilisation activitiae to éncourage widecgriﬁd ;
edoption of these tccﬁnololloo." “ ’

. The Act would suthoride the Office of the Aseietant Secratary of
Commerce for Productivity, *chhnolo.y and Innovation (OPTI) to fund, through
jrnntu and co&plrntlvn l;tlanohtp, basic n;d npplleernlenrch on manufacturing
technologiss in univereities, non-profit inetitutions, firws, induetry .

sssociations, and other institutions. As part of thia authority, OPTI

could fund Centers for Manufacturing Research and Technology Utilisation

~ through consortia dF reeearch orgnnlnnslonu, manufacturing industries or

fndustry associstions. The Act would eleo authorize the Secretary of

Con-o}cc to study how the utilizetion of advanced manufacturing technology

B

%eon best be enhanced {hrough the retraining of displaced workers, to
study the technologicel competltiveness’ of sslected industry sactors,
and to estsblish a Menufacturing Sclences and Technology Enliancement ’~T
S——— - ¢
Advisory Committee. It would authorize up to $20 million in the firet
year, rising to $67 million {n the third and succeading yqare, and e
thue quite similar in cost to H.R, 4047, the robotice bill,
while it differe in ccrtlln dateile, this Act would opnci(lcally

A
authorike OPTI to suppoft R&D in manufacturing technologias yeing mechanioms

. \ ) .
thut are quite eimiler to those alresdy authorized but not fundad under
¢
the Stevenson-Wydier Act. Similarly, its main R&D euppert provisions are

' / " ’ . '
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not untike on!l.l included in the subatantially more comprehensive proposed

National Technology Foundation Act (H.R. 481) ot Advanced Technology °

’

g

?'ﬁrﬁda:ion Act *(H.R. 4361)3 1In addition, of couru,rtha‘bill'h eimifar
“{n it p.urpono'n and mechanisms to the reourch\tupport portions of
o ]

. R.R. . 4047, the proposed Robotics and Automated Manufacturing Systems
. .

Reaesrch and Bducation Act. The detailed diff;;e‘ncea do raise 'importar;tv
- issues of scope, ‘prograp effect‘iveneu and geners) acc;ptability, i)ut in
bro‘m:l'qut.,l._inne alal“of these approaches 'lr'e quite s’imilnr. ) 4
WiEh regard to Poth this bill (IR, 4415/ 8. 1286) and the robotics

' bi}] (N.R. 4041) one important question to be considered is »'lliet'her o
. . , .
thv:‘u;iu a"ca‘ﬁpelllng renao.n to limit the ao(;;-)e of such ptograms to
. 3 .

mnngf@cturinu technologiesi slone, or whaethdr it makes sdnse to expan
’ the acope of 'th'e programl. to'env.om.pan produc,t.nnd service tachflologies g

an well, Thu i:‘.‘o(;a pnrt.icul{a'rly uli'?nt ianue ahu:.e it im o&e? on.[.r [ *
watter of pernpe._ctive as to vhether a p'.a'rticular technology.‘s‘wh..aé} A, 7 e

. ’. . .
robot, is a produ‘ or a process (manufacturing) technology. .

.
. o

0 ' :
STRATEGIC STUDIES OF “TECHNOLOGICAL ISSUES . B

e v e e e e Mh o  — — - von e

l 4 ’
Y (G. Brown / Taongas, et al.)

Theae two identical bills would provide for a.study on economically

-~ .
iR 1243/5. 478 Rconamically Strategic Indéstrial R&D Act
e i e

4.
v

n,;rategir techndlogies .in order to it;ehtify and provide for their development,

“Thé billa would authorire a atudy for thase purposes to be Q,Erted égt.

by the Nationtl Academies of Sclende and Engineering under the d{:ecfion
’ ‘. of the Director of the Office of Sclenve and Teanology Policy. .The

study, which could take up to three yqars, woudd examine the potentf:I’

L)
.

.
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of various‘technologies; the levels of R&D In the private uector,lgovarnmhht‘
B >
/ . . . ' A

and other nations related ta the technblogies; and the competitive poaitlon

of the technologies, and would develop and report to the President and

the Congrasa on g trv::3¥nxy development plan for each technology determined
\ ;
.to be atratogic. If thia bill were adopted, the Academies would become

mare intenmively involved ih' the competitive assessmoent of technologigs

7
than they have been in the past.
. . . ' .

H.R. 2525 (to catabligh ﬁ)'Nntinnll Comﬁiulion“bh

?uEhEoTngitnl Innovation, and Indiustrial Modernization
g e 02 JRTOTAE 1O AT0 RACURIFlal Toderd fladeb il
|

(Pashayan)
This bi1ll, would establisl

Innovation and Industrial Mode

strategy {which] ahall be

recommendations to coordinate Federal laws and policien so an to 4

assure the economic vitaligy and national security of the United
States now and into the tupnty-first contury.”
: .
The 21-momber cnmmiaqjcn wnuld%'avw membors appointed by both bthe President

and the Congresa. It would ho;]iroctpd to include technology oxplicitlx
“in Vta domain of concern. /ﬁindo the comminaion is ompo;eted onl} to do

a atudy and then to go out of ﬁuninpnn, it would not*tnkn_nny nc}ionp
itaelf) In this senae, the cémminnion proponal ir at the opposite extréme
from the National Technology Foundation propoasd under W.R, 481. bf:
courmre, it might make recommandat iona that would lead to subatantial

¢ Federal actions by other apencien.
Thie tommission would have a charter not unlike the one given to

the President's Commission on Industrial Competitiveneas appointed in

1987 by Prenident Reagan, and would have a more limited chartér than the

National Acadehy committee' called for under W.R. 1241/8,428.
y .

: . \
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Mr LUNI)lNE And now tha subcommlttee stands ad)ourned untll
9:80 a.m.,\next Tuesday, June 12.

[Whereupon. at 11:15 a.m.,, the committee recessed, to reoonvene
at 9:30 a.m,, 'luesday, June 12, 1984.] T e,

» .
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'FEDERAL ORGANIZATION FOR
TECHNOLOGICAL INNOVATION

S S

TUESDAY, JUNE 12, 1984

U.S. ‘Housk or REPRESENEATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
.SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY,
Washington, DC.

The subcommittee met pursuant to notice, at 9:35 a.m., in room
2318, Rayburn House Office Building, Hon. Doug Walgren (chair-
man of the subcommittee) presiding.

Present: Representatives Wa]gren, Brown, MacKay, Valentine,
Gregg, Skeen, and Bateman.

Mr. MA(,KAY [presiding]. Good mornmg I will call to order this
hearing. -

This marks fhe second and concludmg week of the Subcommit-
tee's hearing on Federal Organization for Technological Innova-
tion.

Today we continue our consideration of the several proposals to

»

. establish a Technology Foundation in the Federal Government as a

sister agency to the National Science Foundation. In addition, we
have also asked our witnesses to comment on the two bills which
would initiate programs of research and development in the areas
of manufacturing technology and robotics.

The health and vitality of American technology has made a
major contribution to America’s economic progress in the last 3Q

- years, but our productivity growth has fallen off, ar%r interna-

tional competitiveness has not allowed:-us to do ell as we
should in the international marketplace. Our focus in these hear-

“ings is really on the question: What could and should the Federal

Government do about this? -
I announce with regret that one’of our witnesses,“Dr. Lewis
Branscomb, the chief scientist of IBM and a former chairman of
the National Science Board, has had to cancel his appearance.
However, 1 am glad to announce the -addition to our list of wit-

" nesses our colleague from Pennsylvania, Congressman Don Ritter.

. Congressman Ritter is scheduled as the first witness. He is not
present now, and 8o we will go ahead with Mr. Sydney L. Jones,
Under Secretary for Economic Affairs to thé U.S. Department of
Commerce.

Nr. Jones, welcome to the committee.

(90
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NTATEMENT OF SYDNEY L. JONES, UNDER Sl'}(‘.gl“l’l‘ARY FOR ECO-
NOMIC AFFAIRS, U.S. DEPARTMENT OF COMMERCE, ACGOMPA.

NIED. BY EGILS MILBERGS, DEPUTY* ASSISTANT SECRETARY

- FOR PRODUCTIVITY, ']‘l4( HNOLOGY, AND INNOVATION -

Mr. Jones. JThank you, Mr. Chairman and members of the sub-
committee.

. I appreciate the opporflinity to appear before you to discuss the
future rofe of the Federgl Government jn providing support and en-
couragement for techfology " development and industrial innova-

ion, and particularly Jou requested our views on four bllls whiah
/pertain to the Federal organizational structure.in this area.

These bills have many positive objectives, but we do not agree
with the procedures recommended to obtain those objectives. Ac+
cordingly, we do not support thbir enactment, for reasons 1 will
briefly summarize.

These bills all have as their common objective the fostering of
this Nation’s technological base and- our worldwide tompetitive-
. Ness. .

ITR. 1248 and-ILR. 2525 mandate studies of various aspects of
our industrial base. H.R. 1243 requires the Office of Science and
Technalogy Policy to conduct a study to identify technologies of
cconomic and strategic importance to the Nation and to prepare
plans for their development. :

- HLR. 2525 would establish a National Commission on Technologi-
cal Innovation and Industrial Modernization with responsibility for
the preparation of a national industrial strategy

In contrast to the first two bills, H.R. 481 al{ld 4361 would pro-
ceed to implement immediately new Federal programs to fund the
development. of new technologies. The first would establish a Na-
tional ’I‘vchnolo;,y Foundation composed of several existing Federal

agencies, : Ve

Among the many responsibilities of the foundation would be the

sBperation of grant programs for the development of high technolo-

gy small businesses. The latter bill would create the Advanced
Technology Foundation to establish and support federally funded
R&D programs.

The development and u)mmercmh/atlon of new technologles is a
high priority, for this administration. Innovation process directly af-
fects our international competitiveness. It is crucial to our econom-
ic well-being.

Without question, the issue of the competitive statys of our prad-
ucts in the world markets depends heavily upon the creation of
new technology and the providing of new products through the use
of technology and productivity. Innovation and productivity are

md(-od the keys to offering: attractive products at competitive ..

prites.
Thus, while we strongly support the goals of the bills, we oppose
their individual enactiment, whiclr is bagsed on our beljef that they
would stpproach the issue in the wrong way. We share, however,
with The sponsors of these bills,.a deep toncern that the health of
the innovation process is strengthened and maintained in this
country. '

1

)
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Each of these bills has as its premise the need for an industrial
policy that will somchbw guide our Nation's technological develop-
ment. It is the view of this administration that we already have
such a policy,"which is to increase actual research, to improve the
{low ‘of information and technology transfer, to provide incentives
both to create technology and to invest in it, and, most important-
ly, to remove the barriers to the development of technology.

4 President Reagan spoke to this point when he created the Presi-
_ dent’s Commission on Industrial Competitiveness, which is an
- active group studying these issues. President Reagan's statement

émphdsizes that the governmental role should be oriented.toward
the removal of barriers, which would make jnnovation by the pri-
vate sector more feasible. :

Conversely, it rejects attempts at centralized planning of the
kind envisioned by H.R. 1243 and H.R. 2525. President Reagan's~
view is es\pociully applicable to ndvances in technology. .

Government officials should not be placed in the position of em-
phasizing specific technologies, but, to the contrary, should empha-

" size the growth of innovation and technology in general.

. Government officials do not have adequate access to the market-
lace ideas or the information necessary to make such decisions.

Fhese objectives apply equally to H.R. 481 and H.R. 4361, which go
a step beyond the development of plans to the funding of actual re-
search projects based upon such assessments. ’

The administration has sought to carry out the role it deems ap-
propriate through a variety o[guctions. We have moved to strengt{\)-
en the country's research and development by increasing R&D
spending. In the fiscal year 1985 budget, Federal funding of the
R&ID) increase is 14 percent, to $53 billion. This increase is on top of
a 17-percent increase in fiscal year 1984. ’

Enactmgnt of the incremental tax credit for research and experi-
mental expenditures in 1981 was another important innovation.
The tax cuts contained in the Economic Recovery Tax Act of 1981

~  have laid the overall groupdwork for stable economic growth which

+ has rebounded at a very strong rate and created the necessary en-

vironment for general innovation and economic investment.

In addition, the administration has made a number of proposals
that are now awaiting action by the Congress. The National Pro-
ductivity and Innovation Act, for example, would encourage pro-
-competitive R&I) joint ventures by reducing possible antitrust li-
ability from treble to actual damages. :

Further, the administration endorses legislation to change the
Federal policies governing the allocation of patent rights to inven-
tions under Federal grants, contracts, and cooperative agreements
in order to enhance the possibility of commercialization of the
large government portfolio of inventions. This idea is currently
being considered by your gsubcommittee, and we look forward to
continuing to work with you on this subject. '

The administration’s general opposition to an industrial policy
approach to innovation is based on the belief that certain types of
Government programs are neither appropriate nor effective. :

The startup of new, largescale programs to fund targeted re-
search in various industries through Federal grants constitutes, in
our nmind, intervention in the marketplace forces. The product of

/ . '
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such. | progmnm seldom match what the market demands, and the
programsswould reprisent yet another ‘drain on the Federal budget.

In addision to the bills I have already discussed, I would éxpress
similar concerng about two other bills now being considered. by
your subcommittee. H.R. 4047 and H.R. 4415 both envision large-
scalg grant programs, the lattes, for example, costing.over a quar-
ter of a billion dollars over the*ext ) years if enacted.

Once again, we strongly support the goals of innovation and tech-
. ‘nological development, but we have ‘Berious reservations about the
efficacy of this approach.

In conclusion then, let me emp side that.we s port strongly
the innovation rocess. We belxé?fe - have a stron program com-
prised of incred#bed R&D spending, the development of increased in-
formation and transfer of technology, ithe creation of incentives,
and the removal of bdrrle}s,) but we da\*ot support the bills under
consideration.

Finally, Mr. (/hairmar(l m accompamed today by Egils Milbergs,
who is Deputy Assistant Secretary for Productlvnty, Technology,
and Innovation in the Department of Commerce. He is an acknowl-
edged expert in this area and will help me answer whatever ques-
tions you might have.

[The prepared statement=of Mr. Jones follows:] e
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STATEMENT OF
v SIDNEY L. JONES
. UNBER SECRETARY OF COMMERCE o B
N FOR ECONOMIC AFFAIRS

BEFORE THE SUBCOMMITTEE ON SCIENCE, RESEARCH' AND TECHNOLOGY
OF THE HOUSE COMMITTEE ON SCIENCE AND TECHNOLOGY

e ' JUNE 12, 1984 e

s FEDERAL GOVERNMENT SUPPORT GF TECHNOLOGY
: DEVELOPMENT AND INRUSTRIAL INNOVATION

Mr. thairmah and_members of the Subcommittee, I appreciate this
opportunity to appear. before you to di§cuss the present and future

-

role of the Fedefal government in providing support. and encour-
agement for techndlégy deveiopment and industrial, innovation. ‘In
purticular, you requested my views on four bills which pertaln to
Federal organizational structure in this area, including H.R. 481
{243, 2525 and 4361. * Although each of thege bills has laudable
objecti@es, the bills also contain questionable means éo;obtain
these objectives. Accogﬁingly, we dd not support their enactment
for reasons I wiik,discuss below. -

A ] .
These bills\yll have as their common oﬁjectivg the fostering of
this nation's technoiogical base, and hence, our worldwide -compet-"
ftiveness, H.R. 1243 and H.R. 2525, ‘mandate studies of various
aspects of our industrial base. H.R. 1243 requires the Office of
Science and Tpchnology Policy to conduct a study to identify
tpchnoloqieq?of economic and strateqic importance to the nation

and to prepate p¥ans "for their develOpment H.R. 2525 woulq .

v

O
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*H.R. 4361 would Cﬁgate the, Advanced'Technblogy Foundation to
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establish National Cgmmiaaion oy Technological Innovatfon and -

&nduatr&gl derﬁithion with }eSpgnsibi‘it"for the preparatjon

of a national ndustrial straqﬁqy. This strat gy would, include

I

provision for the development of new technologges. .

» N 4 N
"In contrast to the first two bills, H.R; \481 and 4361 would °
proce¢®d to implement immediately new Federal programs to “fund the

development of new rechnologies. H.R. 481 would establish a

,National Technology Foundation,.composea of several existing

Federal ageﬁEies including ghe PA¥ent and Trademark Nffice, the
NationAI éurgau of’Standards and others. ~Amopg, the many rebkponsi-
bilities of the Eoundation would be the operation of graqt pro-
grams for the dqvelo?me:k of high technoiogy'sMhll businesses.—

establish and support Federally funded R&D programs. fhe cost of

H.R. 4361 would be $500 million over the/first four years,

2; j \,
The davelopment aﬁd commerciaiization‘oé new technoiogieF%is a
high priority for this Administration. The i:novation process
directly affects our international competitiveness. It is crucial
to our economic well-being. withzut'question'the competitivenegs.

of our products in world”markets depentds in large measure upon our

ability to take ad- intage of new techﬁology to offer new products,

. and .upon the use of that technology to improve pur p{odgctivity.

I
. Innovation and productivity are the keys to offering attractive

O
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products at competitive prices in world markets. ° “
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Thus, while we oppose the pnactment of these particular M!lls, our
Yy

\ngosition is based so upon the particular means that they

© propose to use to meet the objective of supportlng and enhanc*ng

/

O

industrial innovation. We share with the sponsors_of these bills

a deep concern.that the health of the innovation process be
. ' ['d

+
'mﬂintained in this country.

‘.

4

Fach of these bills has as ité premise the_need for an industrial

’ .
policy that will guide our nation's technological development. It .

is the view of this Administration thaf such a policy ‘is simply,

impractical sqsimplemep;. Presjdent Reagak made this point «in his
statement lastfyear announcing the appointm t o ahe members of

‘the President's Coms .Ssion on Industrial Compet¥f§iveness. He —

1l

said,

: ”7
Some believe that the government should try to read trends’ to
determine which products, services and industiies have a
place in our future, and which do not. They would have
government planners divert resources away from traditional
industries and channel them into new fields. But the history
of progress in America proves that millions of inddivdduals:
making decisions in their own legitimate self- interest cannot
be outperformed by any bureaucratic planners.

Government's legitimate role #8 not to dictate detailed /
plans, or solutions to problems for particular companies or

?' industries. No, dovernment serves us best by protecting and

malntaininq the marketplace, by ensurifig that the rules of
free and fair trade, both at home and abroad, are properly
observedy and by safeqguarding the freedoms of individual
participants.

Pkasidenp R®agdn's sgatement describes a governﬁénéal'role that is

oriented to -the removal of barriers which would make innovation by
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« the private sector more difficuls. 'Conversg;y,'it rejects
3.'.g%tgmpﬁ$'at éént }ized pla&ni;g of the 'ind envisioned by H‘R‘,'
1243 and H.R. 2525. President,Reagan's view is e%pepially . )
apg}icabletko advanqgs in tecpnology. ‘Gové%nment officials should - » -
hot be plaéed in the position bf pickin;\technology winners and

losers, because, regardless of their expertiée, they do not have
Vo . - . : Co

-

as much access as the entire marketplace to rich and diverse Q

information about the factors detexmining the success or failure

of innovations. These objections apply egually to H.g. 481 and

-

- H.R. 4361, which go a step beyond the heyelppmént of plans to the

‘

Ifunding of actdal,research projects based upon such assessments.
-~ PRENER J '
The Administration has sought to Ea;;y out.the role itldeems -
appropriate through a variety of actions. We have already mbed .
to strengthen this cLuntr;'s research and Qevelopmeﬁt by &fopoéing
in the FY 19%5 bhdget an increase in Eedgral funding of R&D of 14
percent, to $53, billion. This incfeése is on top of a 17 peréent
oA }ncrease in FY 1984, The anactment of the incremental tax redit
fér research and experimental expenditures in 1981 is‘encouraging
innovation. The tax cuts alsovcontained in the Economic Recovery.' -
PS . ' .
Tax Act' of 1981 Mave laid the groundwork for stable ec@nomic @ N

v . . N S
groQag, and for the necessary environment for innovation to

flourish. 1In addition, the Administration has made a number of
proposafls.that are now awaiting action by:the Congress. ,xhe‘
. " s

National Productivity and Innovation Ac%, fqi example, would

encourage prozhompgtitiVe R&D joint venturés by reducing possible

B |
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,antxtrust liability from treble ;o aqtual damages Fufrbjren, the

Adminxstration endorses 1egislation o change iq ‘the ‘ederal
p011C1es governan allocation of pd&en rxghts to’ xnventions under

Federal'grants, contracts‘pnd cooperati x'agreements, to ernhance 3;
i L L

the possibility of commercializatfon of he 1arge government

portfolio of inventions’ - This’ idea is turrently bean con51dered
: N
by your subcomm1ttee and we look, forward +to contihuxng to ‘work

C
W

..
@ o, ;
. N T to. ik

L . -
The\Adminxstration s opposition to ap lndustrial poligy approach

“ith you on th1s fpbject. !

~

to 1nnovat1on is basednon the premise‘*hat certain typgs of

goVernment'pqurems are~nei;her apprdprxate.nor effectxve . The
‘ statt up of new larqe scale p ogramg to fund "targeted" iesearvh
A S

in various indusrries throug Federhl grants constitutes @

”interventioJ in the market piace The product of such prdgi?ms

,!se}dom match what the market demandq And, of course, the

. ¥ o
programs would represent yet, another, and from paqt experience
pe;haps ‘perfanent, drain on the Federhl budget‘ ' l-f .

' - . o« v B

T A \ v

.

'In addltion to the bills i haVe alreddy discussed I”would express

sxm11ar concerns about two other @ills now being con51dered by,
7

thls subcommittée H.R. 4047 and -H.R. 4415 bot owvision large -
PR '
.scale grant programs, the 1attb¥7 for example, costing over a

a quarter of a b1111ow dollars over five yea(s if. enacted.: Agaiﬂ
»

we have no quarrel with their intent, but we hgye qeriou@

;reservgtions ahqut: the: efficacy of their approach
: - " .
8 | .

-

R
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In closing,lot me repeat my conviction that the innovation process

- 4 .

in the United States is"of crucial’impor ance for our ecopomic: P
*weld-bg@nqr We believe the Administration is pursutng policies
and measures to keep innovation strong in the United Stq;es,~'We

do not believe the bills before this Committee will advancé us

" toward our. commonly held goal. oy, ' g . p)

N AN

K
I am pfepared to answbr any questions.

.
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SIDNEY L. JONES - :
.. . UNDER-SECRETARY FOR ECONOMIC AFFAIRS
: - DEPARTMENT OF COMMERCE

Sudney L, Junes was nomnated to be Under bccrclary of Commerce for z:t:onomic Alfairs by l’midcm Rc:\gyon
[y January ’1 19R4 ) .

. . .
Dr Joues. 50, has hold scveral ranking positions in Wastingion over the past 15 years, mcluding presidentinl
|pp\nnununs In previaus Rsubhun admunistrations at the White House, Commerce.. and Treusury.

The Untder Secretary for Lconomic Affawrs is the chiel cconomic addrser ta the Sccrclary and directs the
wepartment’s major programs of data collection, analysis, and policy appruisal in the fields of economics and
T demographics The Undér Secretary exercises policy direction and supervision ovel the dnalysis of economic
conditions and pohicy, sumulation of productivity, growth, technology and mnmmwn and over the Bureau of
“Feonomic Analysisand the Bureau of the Census ) ’

e Jangs was resident scholar at the American Enterprise Institute. He alxo was prormon.ﬂ leclurcr at
‘ Georgetown University and Visiting Professor at Dartmouth’ College ;

He [ml jined the Commerce Department in 1973 as Assistant Secretary for Beonomic Affairs and was
nuned Deputy Assistant to the President and Deputy to the Counselor for Fconomic Policy 10 the President in
1974 From 1975 10 1977 he was Assistant Sccretary of the Treasury for Economic Policy. He has also served
as Mnister-Counselor for Fconomic Affaws Yo NATO, Special Assistant to the Chairmar ol‘ lhe President's
Council of Feonomic Advisers, and Assistant to the Federal Reserve Board 1_)

.

1 q{

‘\v wative of A:tah, Jones graduated from Litah State Umversity and receffed masters and PhD. degrees from -
Stanford U mversny. He was Professor of Finance at the Universily of Michigan and Associate Professor at
Northwestern Umiversty

.

Dr Jones and s wife, Marlene, reside in Potomac, Maryland; they have five cluldren.
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- Mr. MacKAy. Thank you, Mr. Jones. I might ask a question or

two. . :

There was recently an editorial in Science magazine in which the
author said that what’s really happening is not an overall advance
in research and development in Xmerica. but that in the last four

‘{{eurs what's really happening”Ms a massive increase in military

&P coupled with a decrease in civilian R&D, and he expressed
the concern that at,the time we are doingl this, which reflects an
effort to compete in the military arena with the Soviets with which
we do not disagree, we are basically pulling away fromp competition
with the Japanese, the Germans, ang others in the competition for
civilian markets, and the editorial suggested that we're going to

ay a price for that, that there’s no free lunch, and that the price

8 going to be, at some point in the future, a loss of market share
competitiveness. -

* - The polnt finally made by the writer of the editorial was not that

we should get into a battle between civilian and military, although

he said. the reason for not getting in that is we already know we'll
lose that. He simply said we should become a point of advocacy for

civilian research and development go that the advance in the mili-

tary R&D effort does not come at the expense of civilian R&D.

[glo 'you agree with those conclusions? :

Mr. Jones. I think you have phrased i very well, that the in-

crease in military defense has been a necessary part of our nation-
al’and international priorities.

<

At the same time, it is still significant that private research is

still more than half of our total research over the Federal part, and
indeed the private R&D wept up 11 percent in 1984. So we are not
declining in any wa{. Indeed, we are accelerating.

In reality, we still comprise in basic research the equivalent of
Japan, the Federal Republic of Germany, France, and the United
Kingdom combined, or we spend three times as.much on basic re-
gearch as any other nation. | -

[ would certainly agree that our goal shbuld be to implement pri-
vate research, ancr that is the point of our efforts wh@cf] [ have de-
scribed, to both increase the Federal level basic research, which is
somewhat generic—it can be used in diverse ways—at the same
time trying to stimulate the private sector by removing thg bar-
riers of the antitrust coricerns about the joint operation of re-

“search, by removing the concerris about incentives, by roviding
the tax incentives, the issue of the 861 tax code, and, finally, by the
process, which ig the main thrust of our Department of Commerce
program. \ !

So I would certainly agree with the interpretation you have
placdd on that article. ~ .

Mr.'MacKay. All right. 1 wouid like to ask just one other ques- :

tion, and thht is, is the position of the Reagan administrqtion re-
garding continued support for aeronautical research consistent
with what you said about, “We should not be in the business of
Government trying to target industries?” , L
- Mr, Jongs. Aeronautical research, of course, is closely linked to
our military capacity, although it spreads into NASA also. I think
the emphasis there 18 to compare ourselves both for the peacetime
and the military application of the research, one which you could

\
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not l?xpwt, at this thne at leust, a private company to undertake by
itself. ¢ -

Mr. MacKay. All right. Mr. Skeen, do you have“any questions?

Mr. SkeeN. I have pno questions, Mr. Chairman. 'I‘hanK you.

Mr. MacKay. Mr. Brown. .

Mr. BrownN. Mr. Jones, I apologize for having stepped out for a
- moment, and I haven’t completely digested all of your testimony,
but T am trying to understand a little bit better the posture of the
- administration on this matter of facilitating the development of
technology.

Taking specifically the Technology Foungation bill, which, as you
know, has been before this committee fo® a number of years, we
have been really trying to treat it as a matter of focusing largely
existing efforts in a more effective way within the administration.

If we were to succeed in dging that, it would seem to me that
su¢h an approach would be consistent with, the philosophy of the
‘administration; would it not?

Mr. JonEes. Yes, sir. The Department of Commerce, as you well
know, has a very specific proposal before the Congress to create a
Department of International Trade and Development, and, as part
of that reorganization, would create an under secretary for the
technology and science areas. It would gather together many of
_those disciplines. .

Mr. Brown. Didn’t it actually include at one point, and I'm not, I
confess, really up to date right now, an administration within that
department t'(‘)’r innovation and productivity? '

r. Jongs. Yes, sir. It woultrbe an under secretary who would
combine the Patents, the National Bureau of Standards, my par-
ticular activities in the Office of Technology and Innovation and
Productivity, and would give it, we believe in the Department of
Commerce, a better focus and a higher visibility. .

Mr. BRown. Well, that’s essentiallyqwhat we were seeking to do
here, but without going to the whole extent of revising the whole
Department of Commerce, which we didn't feel was our prerogative
in.this committee, and I'm not sure you're going to get away with
it either. But you would not see anything that contradicts your
basic philosophy. in seeking to achieve increased productivity .
within the existing bureaucracy, would you?

Mr. Jonks. We are always, of course, trying to organize for be'%ber.
cool\Yeration. That ip a generic sense is certainly feasible.

y concern would be those gspects of the bills which.would at-
tempt to target specific technologies, and I frankly would have to
admit great concern aboat the spending levels.

I've spent the last several days trying to adjust to a 4-percent,
across-the-board reduction in our various authorizing budget legis-
lation, and I'm frankly under considerable duress to organizg prop-
erly the tl_fggs that we are already doing. ; .

Iywelcom that across-the-board approach, and indeed I think in
the second tier fiscal policies which confront the Nation in coming
years, we're dgoin[.; to have toYonsider almost everything.

So I would be concerned sdbmewhat with the approach in case it
would become a camel’s nose under the tent witE regard to indus-
trial policy, and, frankly, -1/would be very concerned about the
levels of appropriations. :
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Mr. Brown. Well, we all hav@ to use good judgment in doing
these things as to the level of spending. T know of no ohe who
“doesn’t feel we wouldn't help our economy more by balancing the

£ budget than almest anything else that we did. .

On the other hand, when this administration came in, they
thought we were spending too much money on science and engi-
neering education, and then they decided that we vxeren’t spending
enough,

‘So it's a matter of judgment, to some degree, as to what the
proper-level of expenditure for some of these programs might be as
you perceive their relevance to our national priorities a little more
clearly. : : .

Am | making a statement you can agree with, or not?

Mr. Jonks. Oh, I think yes, we would have to rely on the Con- - o
gress to use great discretion. Funding the levels of $57 or $250 mil- «
lion per year with regard to the activities we are already undertak-
ing would really be very major, far beyond anything that we would
have in mind. * .

Mr. Brown. Well, confronting the possibility that we might have
to live with your administration for another 4 years, I'm really
trying to find out how we can work mpst effectively with you, and'
that's the purpose of my questioning. .

Thank you, Mr. Chairman.

Mr. MacKAy. Mr. Jones, thank you very much. a
, . Mr. Jongs. Thank you, sir, .

Mr. MAacKAY. Our next witness',will be Congrvssmu‘\ Don Ritter.

T understand that your time is very tight. We will accept your
statement in the, record, without objettion, and any summary re-
marks you would care to make. ' '

_STATEMENT OF HON. DON RITTER, A REPRESENTATIVE IN CON-
GRESS FROM THE STATE OF PENNSYLVANIA AND VICE CHAIR-
MAN, TASK FORCE ON HIGH TECHNOROGY INITIATIVES,

- HOUSE REPUBLICAN RESEARCH COMMITTEE, ©

Mr. Rrrrer. Thank you, Mr. Chairman. o

It kind of depends as to what Energy and Comdmerce is doing
down on the first floor--subjects of interest to technological innova-
tion like patent term restoration, like the Supegfund, and manifold
billions of dollars that are on the same order ¢of magnitude of the
entire research and development budget of the industry. So I think
.my presence will be required there; but there is somebody there
watching to see what's happening. . '

I'd like to thank you for the opportunity to testify before the sub-

+committee today on the Federal role in technological innovation,

As vice chairman of a 140-member Republican task force on high
technology initiatives, as o former univﬁrsity engineering professor. .
and research administrator who expefienced firsthand the spon-
sored research activities at universities - these are lnrg(-Jy Fedeoral,
but some State and loeal- -the public research support, and the pri-
vatesponsored rescarch, I'm grateful to be able to share some
views with you. * .

3
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Fverybody accepts the fact that our Nation’s industrial competi-
tiveness and ability to create new jobs depend on the evolution and
apphication of new technology. - .

A strong technological base is important to strengthen our econo-
my, to enhance opportunity, and we need to remember that while
there are additional steps that 'we can take to improve our position
i world markets, we have done many things right.

At the recent, economic summit in London, European leaders ac-
knowledged the impressive gains in new job creation in the United
States. They expressed surprise*at the positive results that have
stemmed from lesser amounts of Government intervention and reg-
ulation and greater dependence on private sector investment in the
economy. We just may be moving in the right direction.

But. there are certain steps that we can take to keep the jobs that
we have and to create new jobs. From Mitterrand to MIDI, there
seems to be a growing consensus that the kind of decentralized cre-
ative forces that have characterized some of the newer industries
in the United States are the model for the future, not more central
toci. '

As the gentleman from California mentioned, everybody agrees
that g balanced budget would allow credit to be available and
would enhance innovition, investment and productivity.

But, you know, coming back to. that, we can’t avoid the fact that
we are trying to narrow budget deficits and that the creation of
wholly new programs or wholly new agencies does put an addition-
al strain, and in this ¢limate it is difficult to gain the support to
create this kind of agency.

Not only that, the track record of the Federal Government in
technology, applied technology dimensions to our economy, has not
been something we can stand up and crow about. The Department
of Energy is 4 prime example, where the battle for the money
became fundamentally political. . :

We can, and we must, administer the Federal research efforts to
get o bigger bang for our buck, Well, what does that mean? It
means that in NSF, for example, we can and we are set up to de-
velop some balances between the basic research, and with some ad-
ditional resources developing an engineering research and an engi-
neering technology arm based on peer review, limiting the political
inputs into the-system.. Cos

We can also pursue Federal technology programs that will pro-
vide more researcf benefits to the products, the markets, and the
competitive positions of firms in the private sector.

How can we do that? Well, we need to give leadership to the pri-
vate sector. As long as the Federal Government is looked upon b
the research establishment in the nonprofits, which inclides uni-
versities and research institutes, as the rich uncle, the unique ca-
pabilities of these nonprofits, these universities and research insti-
tutes, will not in large measure be motivated by the need for indus-
trinl competitiveness; it will be motivated by the Federnl R&D
economy; the two can merge, but we have to be careful as to who is
the tail and who is the dog. It would be preferable to have the pri-
virte sector motivations become the dog and the Federal capabilities
the tail. {

| .
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One way to achiove a greater motivation coming through the pri-
vate sector innovation area is to providé-greater.Federal incentives
for university, industry, and cooperative projects that are impor-
tant to the private sector, as judged by.its financial support for
these kinds of projects. ’ . '

The level of the research and development tax credit as it a
plied to joint work between private firms or consortia of firms if it
was increased, could funnel new resources into the universities, en-
couraging more market-oriented research and development,

That is a way to go directly between these marvelous institutions-
of research and development and the subject that we're realy all
concerned with—that is, industrial competitiveness and the private -
sector that is responsible for that competitiveness. This is not to
supplant basic research at universities; it is to complement that re-
search.

Right now, on the order of only 5 to 10 percent of most universi- -
ty research budgets are derived from private segtor sponsorghip. No
wonder industrial competitiveness and products, arkets, inven- .
tion, and: innovation has an eventual buyer in the world market
scheme is not the motivating force. :

Encouraging greater university involvefnent .in industrial re- °
®arch will have many long-term benefits. . '

John Young, who testified last week, chairman of Hewlett-Pack-
ard, and the chairman of the President’s Commission on Industrial
Competitiveness, noted that there’s a shortage of engineers grad-
uating at the master’s and doctoral levels, and this is the pool
where the teachers of the future must come from to meet the cur-
rent shortage of engineering faculty. _ } '

A more cooperative approach between industry, universities, and
government could bring engineering faculty to the cutting edge of
aésearch, using the latest research equipment while training stu-

ents. . © [

How do we get there? Where does the motivation come from?
Does it come from a flood of new Federal funds, or do we stimulate
the private sector to get more'directly involyed?

I think the latter is going to have mor® impact on industrial
competitiveness. It's going to cost, but it may be a more direct
route to the goal that we share. )

In terms of the answer to stimulating greater private sector in-
volvement, I'm not sure that it's a new Federal agency that deals
specifically, and is réorganized specificqlly, for adVanCeWhnology
or more studies. ' .

Again, I think that we maybe set up within the National Seience
Foundation to accommodate some of that at least, but perhaps it's
in a_different atilization of our research resources whereby agen..
cies provide greater priority to projects at universities which hav
strong support from industry: .

If we are going to expand the Federal involvement in, the search
for an enhanced industrial competitiveness without sacrificing -
basic research commitments, we need to pay closer sttention to
these market trends, products, processes, et cetera, and that only
comey again, I mentioned, where the private sector is the dog and
the Government the tail, not vice versa. )

1y
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-You know, if greater privhte sector application of advanced tech-
nology is being pushed and pursued, and we are looking for the

Federal Government to go along with this, the National Bureau of -

Standards has already shown'a very good track record in achieving
this goal, and the specific area I'm familiar with, as a metallur-
gist—they hfve brouEht together cooperative ventures among pri-
vate firms to bring high technology to welding, laser sensors, to
steel ingot solidification, and advanced nondestructive materials
testing. Well, let's stimulate further cooperative ventures of that
type. : 4 '

‘Another way to achieve this goal is~to previde support from exidt-

ing Federal laboratory activities for cooperative laboratory-industry:

projects. ‘ ,
ederal laboratory research amounts to some $17 billion a year.
~ Much of it is dedicated, but some of that can Be focused and target-
ed on the prodblems of American industry, where private sector co-
operative, joint R&D ventures can-be the dog coming in and wag-
gll.lf some of that extremely capable tail. ' v _
. Jay Keyworth, the President’s.science adviser, has spearh\aded
an tnitiative involving researchers in the steel industry, the Fader-
al labs, and the universities. I am personally involved in that, and I
sense that this could be a model fér further programs of this kind.
The effort is he planning stages at this time, and representa-
tives from the steel industry, the Government, and the universit
are currently settin% research priorities to try for leapfrog steel-
making technology. This leapfrog technology is aimed at giving our
basic manufacturing industry a major advance in steelmaking pro-
ductivity and could help the industry gain a competitive edge over
it.sﬁ:ob‘al competitors. : :
¢ possibility exiats in a number of other basic manufacturing
areas as well. - ‘ {

Now these are some concrete examples of how the Federal Gov-
ernment has entered into the realm of private sector industrial
competitiveness and where they have been, to this point, success-
ful, and we can develop additional programs of this type.

We can mddify our efforts at the lgederal level, existing multi:

billion-dollar efforts, to promote innovation and industrial competi- .

tiveness without necessarily building new agencies or sponsoring
new studies: which parallel past or existing productivity
" commissions. . :

One of the bills before us sounds very similar to the Baruch Com-
mission under Carter and the Young Commission under Reagan,
respectively. - ‘

ow if tf)l’ere is a specific gap in Federal support, or research sup-
port, or training, that could well be another story. '

One of the bills before us, manufacturing sciences and technolo:
gy—H.R. 4415 and S. 1286 take some steps .in a specific direction
where we seem to have agreement that greater emphasis is
necessary. -

But I might add that one of the reasons that manufacturing sci-
ences and technology is not pursued in our universities and our re-
search, establishments to the level and to the extent that you would
~think it would be; that it should be, is that maﬁ of these establish-
-~ ments h*‘le been part and parcel of a Federal

\
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for 25 yeats, did not focus on manufacturing, it wasp't the sexy
field, and we have lost out in thurl regard.

-We could have done better. ¢’ ‘

We have done betteggin manufacturing technology than the con-
ventional wisdom assumes, bput thegg are vast gaps where competi- -
tors have really taken over the le&e‘rship in the world markets. -

I've tried to give some concrete examples in commentirggon the

* bill before us where Government’s role can be made more effective.
However, in closing, I would like to second /mjf?olleague from Cali-.
fornia, Kd Zschau's remarks of lgst week. 4

In our Republican House Task Force on High Technology Initia-
tives, we have taken pains to focus on the process of innovation,
targeting the process, if you will, as the key to competitiveness and
economic growth. . ,

I know there's dichotomies between committees, and certain com-
mittees have certain jurisdictions, and we have bemoaned this fact,
but we really do need to focus on what we in the science communi-
ty would call the first order effects, and that must certainly is the
Process. } : _

. « Wefeel that the basic features of our competitive landscape are
My incentives for innovafion and invention, incentives, risk-
taking, incentives for performing market-oriented research and de-

- velopment, and 1 won't repeat Representative Zschau's excellent
testimony, but I will quote just one (?uote from our Senate col-
league, Paul Tsongas, when he stated,

Because [ am a Democrat, 1 consider the ethic in the House among my fellow col-
leagues that this was pro-business, and therefore we ure aghinst it. The bill, which I
did not support. did more for the economy of my State than anything I did as a
Congressmen. T ¢ /

I do not wish to make this any kind of partisan statement, be-
cause there'’s certainly enough blame to go around in a bipartisan
.way, but I must say that Tsongas hits a nail on the head. He is
talking about the reduction h"the maximum tax on capital gains.
Speaking of blame to go around, it was President Nixon who upped
that tax to 49 percent, but President  Carter who oppased . its
coming down to 28. Senator Tsongas stated that “it did more for
the economy of my State Massachusetts-than anything that I did
as a Congressman.’ ' ’

That reduction ‘caused venture capital to rise from a low of $H0
million, the order of magnitude of the agency budgets that we're
describing within these bills, to some $4 billion, today’s amount.

The tax reductions are a good example of a first order effelt.
Pare we to think what would happen to the tax shelter industry if

* we ¢xtended some of the so-called tax-free status to, investment in
industrial America and the venture capital pool’As We're talking the
difference between $650 millien, $4 billion, and on the order of the
$100-$200 billion. * ‘

Thank you, Mr. Chairman. I appreciate the ‘opportunity to testi-

fy.

[The prepared statement of Mr. Ritter follows:]




STATEMENT BY CONGRESSMAN UON RETTER
BEFORE THE - .

HOUSE SUBCOMMITTEE ON SCIENCE RESEARCH AND TECHNOLOGY
CJUNE 12, 1984
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M. CHAIRMAN:

L ¥

\\ | ‘WANT TO THANK YU FOR . THIS OPPORTUNITY TO TESTIFY BEFORE THE SUBCOMMITTEE

D
-

-

TODAY ON THE FFDERAL ROLE FOR TECHNOLOGICAL INNOVATON,

As VlCF CHAIRMAN OF THE 140 MEMBER REPUBLICAN TASK FORCE ON Hich TECHNOL()GY
INITIATIVES, AND AS A FORMER UNIVERSITY PRUFtbSOR AND RESEARCH
Ammlsm;\ron W0 EXPERIENCED FIRST HAND PUKLIC (LARGELY FEDERAL BUT SOME
'TATE AND LOCAL) AND PRIVATE SPONSORED RESEARCH, | WOULD LIKE TO SHARE SOME
VIEWS WITH YOU. (OUR NATION'S INDUSTRIAL COMPETITIVENESS. AND ABILITY TO
CREATE NEW JOBS DEPEND ON THE FVOLUTION AMD APPLICATION OF NEW TECHNOLOGY,

| ,COMMEND THE CHATRMAN FOR H1S INTERFST AUD UFADERSHIP IN THIS AREA AND FOR

_SPONSORING THESL HEARINGS. 1 HAVL HAD THi: PERSONAL PLEASURE OF WORKING

WITH THE CHAIRMAN ON A VARIETY OF SCICNCE BASED ISSUES.

A STRONG TECHNOLOGICAL BASE 1S IMPORTANT TU STRENGTHEN OUR ECONOMY AND
ENHANCE OPPORTUNITY, WE NEED TO REMEMBER THAT WHILE THERE ARE ADDITIONAL
STEPS THAT WE CAN TAKE TO IMPROVE OUR POSITIUN IN WORLD MARKETS, WE HAVE
DONE MANY THINGS RIGHT, AT THE RECENT ECONOMIC SUMMIT 1N LONDON, EUROPE_AFd
LEADERS ACKNOWLEDGED THE IMPRESSIVL GAINS IN NEW JOB CREATION IN THE UnITED

STATES, THEY EXPRESSED SURPRISE AT THE POSITIVE RESULTS THAT HAVE STEMMED -

FROM LFSSER WJNTS OF GOVERNMENT INTERVENTION AND GREATER DEPENDENCE ON
PRIVATE INVESTMENT IN THE ECONOMY. WE SEEM TO BE MOVING [N THE RIGHT

r
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DIRECTION BUT CERTAIN STEPS ARE NECESSARY TO KEEP THE JOBS WE HAVE AND
CREATE NEW JOB,S.

e
A

" THE MOST OBVIOUS FACTOR THAT LOOMS AS A THREAT TO SUSTAINING THE RECOVERY
1S A FEDERAL DEFICIT SQUEEZING CREDIT,  CLEARLY, WE MUST BRING IT UNDER
CONTROL BEFORE IT CONTROLS US, IN THIS CLIMATE, IT'S DIFFICULT TO BUILD.
NEW FEDERAL AGENCIES WITH NEW BUDGETS AND NOT ONLY THAT, TECHNOLOGY
ORIENTED FEDERAL AGENCIES wwa NOT BEEN EMINENTLY SUCCESSFUL, AN EXAMPLE
\F THIS 1S THE DEPARTMENT OF ENERGY. WE MUST ADMINISTER FEDERAL RESEARCH
AND DEVELOPMENT IN A MANNER THAT WILL RESULT IN A "BIGGER BANG FOR OUR '
BUCK." SO AS TO BETTER SUPPORT INDUSTRY 'S EFFURTS TO APPLY OUR FEDERAL
RESEARCH [N THE MARKETREACE, .

. ol

- T
HOW CAN WE PURSUE FEDERAL TECHNOLOGY PRUGRAMS THAT WILL PROVIDE MORE
RESEARCH BENEFITS TO THE PRODUCTS, MARKLTS AND cmpra_n/nvre POSITION OF -
FIRMS IN THE PRIVATE SE’CTOR" “M:msr GIVE LEADERSHIP'TO THAT PQIVATE
SECTOR. AS LONG AS THE FEDERAL Govrvirwzm IS LOOKED UPDN AS THE RICH UNCLE
BY NON-PROF [T RESEARCH ESTABLI';%NT THEIR UNIGUE CAPABILITIES WILL NOT
IN LARGE MEASURE BE MOTIVATED BY THE NEED FOR INDUSTRIAL COMPETITIVENESS, -
ONE WAY TO ACHIEVE THIS GOAL 1S TO PROVIDE: GREATER FEDERAL INCENTIVES FOR
INDUSTRY /UNIVERS I TY coof)ERATrVE' PROJECTS THAT'ARE IMPORTANT TO THE PRIVATE
SECTOR AS JUDGED BY 1TS FINANCIAL SUPPORT FOR SUCH PROJECTS, THE LEVEL OF
THe RESEARCH AND NEVELOPMENT TAX CREDIT AS IT APPLIES TO JOINT. WORK BETWEEN
PRIVATE FIRMS OR CONSORTIA OF FIRMS wnL FUNNEL NEW RESOURCES INTO
UNIVERSITIES ENCOURAGING MORE MARKET-ORIE,NTED RESEARCH AND DEVELOPMENT,
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THIS K5\NOT TO-SUPPLANT BASIC RESEARCH AT UNIVERSITIES, ON THE ORDER OF

onLY 5% 70 10T OF MOST UNIVERG)TY RESEARCH BUDGETS NOW DERIVE FROM PRIVATE
] e . .

WSPONSORSHIP.

ENCOURAGING GREATER UNIVERSITY INVOLVEMENT I§/INDUSTRIAL RESEARC.H WILL RAVE

MANY LONG TERM BENEFITS. JoHN YOUNG, CHAIRMAN OF HEwt ITT-PACKARD, NOTED
[LAST WEEK THAT THERE IS A SHORTAGE OF ENGINEERS GRADUATING AT THE MASTER

" D+ DOCTORAL® LEVELS. THIS 1S THE POOL FROM WHERE OUR TEACHERS OF THE
FUTURE MUST COME TO MEET. THE CURRENT SHORTAGE OF ENGINEERING FACULTY. A.
MORE CREPERAT IVE APPROACH BETWEEN INDUSTRY, UNIVERSITIES AND GOVERNMENT
COULD BRING ENGINEERING FACULTY TO THE CUTTING EDGE OF RESEARCH USING THE
LATEST RESEARCH EQUIPMENT WHILE TRAINING STUDENTS,

HOW CAN WE ENCOURAGE THIS COOPERATION AND GREATER PRIVATE SECTOR - .INVOLVE-
MENT? | AM NOT SURF THAT THE ANSWER [S A NEW FEDERAL AGENCY FOR ADVANCED
TECHNOLOGY OR IN MORE STUDIES. PERHAPS 1T'S A DWPFERENT UTILIZATION
WHEREBY AGENCIES PROVIDE GREATER PRIQRITY TO PROJECTS AT UNIVERSITIES WHICH
'HAVE STRONG SUPPORT FROM INDUSTRY. 'AGAIN. IF WE ARE TO EXPAND FEDERAL
INVOLVEMENT IN THE SEARCH FOR ENHANCERRINDUSTRIAL COMPETITIVENESS ~-
WLTHOUT SACRIFICING BASIC RESEARCH COMMITMENTS -- WE NEED TO PAY CLOSER
ATTENT ION TO MARKET TRENDS, PRODUCTS, PROCESSES ETC,.. THAT ONLY COMES
WHERE THE PRIVATE SECTOR 1S THE DOG AND THE GOVERNMENTAHE TAIL,.. NOT VICE
VERSA.,

IF GREATER PRIVATE ‘SECTOR APPLICATION OF ADVANCED TECHNOLOGY IS BEING
"PUSHED," THE NATIONAL BUREAU OF STANDARDS ALREADY HAS SHOWN A go&b‘ TRACK

) . ,

4
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RECORD IN ACHIEVING THIS GOAL, FOR, fwy‘u, I A SPECIFIC AREA |’ M
FAMILIAR WITW AS A METALLURGIST, mé’»? I-; BROUGHT TOGETHER COOPERAT IVE
VENTURES AMONG PRIVATE -FIRMS TO BRING HIGH-TECH T0 WELDING; LASER SENSORS
T0 STEEL ‘INGOT SOLIDIFICATION AND ADVANCED NON-DESTRUCTIVE MATERIALS

TESTING, .

»
l

ANOTHER WAY TO ALHIEVE THIS GOAL IS TOﬂPROVIDE SUPPORT FROM EXISTING
FEDERAL LABORATORY A’crngﬂﬁs FOR COOPERATIVE LAB/INDUSTRY PROVECTS,
FEDERAL LAB RESEARCH AMOUNTS TO SOME $17 BaLLION PER YEAR, JAY KEYWORTH, .
THE PRESIDENT’S SCIENCE ADVISOR, HAS SPEARHEADED AN INITIATIVE INVOLVING
RESEARCHERS IN THE STEEL INDUSTRY, FEDERAL LABS AND UNIVERSITIES, THIS
EFFORT IS IN THE PLANNING STAGES AT THIS TIME AND REPRESENTATIVES FROM THE
STEFL INDUSTRY, GOVERNMENT AND UNIVERSITIES ARE CUR'RENTI.Y SETTING RESEARCH .
"+ PRIORITIES TO DEVELOP "LEAPFROG” STEELMAKING TECHNOLOGY, THIS "LEAPFROG"
TECHNOLOGY 1S AIMED AT MAKIMG A MAJOR ADVANCE IN STEELMAKING PRODUCTIVITY o

AND COULD HELP THE INDUSTRY GAIN A COMPETITIVE EDGE OVER ITS GLOBAL

COMPETITORS. THE POSSIBILITY EXISTS IN OTHER AREWAS AS WELL.

THESE ARE SOME CONCRETE EXAMPLES OF HOW FEDFRAL/ PROGR
MODIF 1ED . TO PROMOTE INNOVATION AND INDUSTRTAL/ COMPEYITIVE ESS WITHOUT
NECESSARILY BUILDING NEW AGENCIES OR SPONSORING NEW| STUDIFS WHICH PARALLEL
PAST OR Exmmp '_‘Pnooucyvm COMMISSTONS,” H UNDER CARTER AD YOUNG
UNDER REAGAN RESPECTIVELY, IF THERE IS A SPECIFICTGAP IN FEDERAL RFSFARCH
SUPPORT ‘OR TRAINING, THAT- COULD WELL BE ANOTHER smav. MANUFACTURING

SCIENCES AND TFCHNOLOGY MAY BE SUCH AN /\REA WHERF GREATER ENPHASIS 15

- NEcyssmv. MR uulS /\ND S, 1286 TAKES SOME STFPS IN THIS SPF_(,lFlC
DIRECTION, j-_ RS AT 5N
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IN COMMENTING 'ojus RILLS BEFORE Us; I’VP'1/1ED 0 GIVE SOME CONCRETE «
EXAMPLES WHERE - GAVERNMENT'S ROLE AN BE MADE MORE JFFECTIVE, HOWEVER, 1t ¢
CLOSING, |'D- LIKE TO SECOND MY COLLEAGUE FROM CAL!FORN!A, ED ZscHAu's
- REMARKS OF LA§T WEEK.  IN LR Housroﬂepueucm TASK Force oN HigH & . %¢
TECHNOLOGY INIT!ATIVES. We’ v FOCUSED'ON THE PROCESS OF -
INNOVATION . TARGET!NG THE"| PROCESS, IF YOU WILL, A§ THE KEY 7]
COMPETITIVENESS AND ECONOMIC GROWTH, WE FEEL THAT THE BASIC FEATURES®OF
OUR COMPETITIVE LANDSCAPE ARE SET BY INCENTIVES FOR nmown'?t;ri AND
INVENTION; FOR. RUBK, TAKING . FOR PERFORMING RESEPRCH AND DEVELOPMENT AND FOR
EXPANDING ONE'S MARKETS, | WON'T REPEAT RfEP‘RESENTAUVE /SCHAU"S EXCELLENT
TESTIMONY,  /LLyJUST GUOTE OUR SENATE COLLEAGUE PAUL TSONGAS WHEN HE
STATED, ”Brcmmn 1 AM A DEMOCRAT | CONSIDERED THE ETHIC IN THE HOUSE AMONG 2
MY FELLOW, (OLLPA(LUE‘E THAT THIS WAS PRO-BUSINESS AND THEREFORE WE ARE
.A(,AHQST I, THAT BILL WHICH | DID NOT SUPPORT, DID MORE FOR THE ECONOMY OF

v

My ;ami; THAN ANYTHlNG I DID AS A C()NGRESSMAN."

R AR | X

_Tnm REDUCTION CALISED VENTURE CAPHTAL TO RISE FROM A Low OF- $50 MILLION, "
THE'.ORDER OF MAGNITUDE.OF THE AGENCY BUDGETS WE'RE DESCRIBING WITHIN THESE
BILLS, TO SOME $4 RILLION, TODAY'S /\MOUNT. THE TAX REDUCTIONS ARE A GooP
FXNMPLE OF A "EIRST ORDFR EFFECT.” DARE WE 70 THINK WHAT WOULD HAPPEN TO
THE TAX SHELAFR INDUSTRY IF WE EXTENDED "TAX FREE” STATUS TO INVESTMENT IN

INDU‘;TRI{\L I\MER!LA. 'AND THE VENTURE CAPITAL POOL,

L] . .. . v 1.,‘
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 Mr. Brown|presiding]. Thank you, Mr. Ritter. That is a very .
b |

thoughtful and helpful statement. ‘

I respect the fact that the course which you're probosing and the
course which the Republican task force is proposing are essentially
prograing’ that do provide incentive -and motivatiol; <they are not
ifBtitution-building recommendations; and this is a reasonable way
to proceed. '

ut there alwa_Ks comes a time when you do have to make deci--

sions about whether or not you may need to proceed to do some-
thing to improve the institutional structure. For example, the ad-
ministration-itself is moving in that direction with the Department

* of Trade.

And I'm wondering if there’s any way that we could set a stand-

ard for when we want to improve our institutional capapility, to-

focus resources, to make decisions, to examine policy implications,
in order to achiev% our natjonal goals more effectively. ¢

« I'm asking you if you wduld comment on this process, because 1
think we went throdgh this same kind of a thing.

- Q
I can imagine 30 years ago, when Vannevar Bush comes into the”
‘We oyght to set up a Natiortal Science Founda-

Congress and says,
tion,” and Congressman X sat there and said, “We 't need a
National Science Foundation; we've never had a Natf#hal Science
Foundation. We've always supported basic research through the re-

" sources of the Btates and the universities with a little help from

private industry. Why do we need to do anything differently?”
~ What kind of criteria do we set? What are the points at which
. we can saﬁ. ““Well, this problem is 8o serious that now we've got to
er look at it and detide on another course of action?”’
Can you shed any light on that? SN .
Mr. Ritrer. Well, first of-all, let me say that Isappreciate your

comments, and, having worked with you for many years, I consider .-

rou one of the most thoughtful people in the Congress on these
. 188ues. :

It seems to me that there is a role, an extensive role, for the Fed-
eral Government in doing the kinds of long-range research projects
which—no one can argue with the—the intent or that peer review
seems to establish that this is—this is the way to, go.

The problem we get into as we begin to focus more on advance

1y | I

¢

technology—and again our experience within the Federal Govern- -

ment ig" ndt necessarily that positive, as we have get up programs
like synfuels, which the gentleman is quite familiar with.

Mr. BRowN. It has been lousy in many situations.
% Mr. Ritter. You know, it's much harder to find out where things
d&»9 going. You know, us—people like you and me and the gentle-
man who just left, Mr. Jones—I mean our knowledge is extremely

limited, and one of the bills—I think it's the Pashaygn bill-—talks

about a study that wquld be set up ljke the Young Commission,

like the Baruch Commission, but that it would take up to 8 years

to come back with its findings.

Well, ever[vthing I hear from the people in the cutting edge of
high technology and the applications of high technologies, they
need answers in 3 weeks; they need to break ground; they need to
expand; they need roads, sewage, communication lines, and clean

- ¢
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/?y.m\‘in 6 months; that has to be completed' in order to take ad-

antage of what's happening within the competitive markets.

_ The answer to your question is, if we can provide a greater mo-
bility and flexibility to attack those markets, and sometimes to
attack them in strength, such as the joint R&D ventures, such as
in the case of antitrust and some of our basic industries, rationaliz-
ing the, quote, unquote, some of the older manufacturing industries
so that they can modernize more effectively.

But I'm wondering how good we are here in Washirigton in ad-
dressing’ the location of the technologigal opportunities of the
future. .

I.think we have to address concrete political arenas like the
trade arer. We cannot pursue policies where.we are Lilliputians
and someone out there is a giant, although the Lilliputians at some
point pinned Gulliver, but where these new technologies are is not

. easy to—to be better here than the market is out there.

Mr. Brown. Well, we won’t resolve that question ‘today, but I
noted that you, I think, commented favorably on. the possible need
to do something in the area of manufacturing technology, which is
something that therggs fairly g?odhconsensus on.

We—as a generic Migtter, we'do need to upgradg the quality. -

Mr. Rirrer. I sincer®ly do, because we have let!go, but the subse-

_ quent comments were, one of the teasons that that field languished

was that it wasn’t encompassed by the Federal R&D economy.
Mr. BRowN. Yes.

Mr. Rirrer. And while the Federal R&D ecBbnomy paid reason- "

ably generous indirect costs to our research institutions, and while
it covered substantial portions of faculty and research institute per-
sonnel salaries, if you went out and tried to do something with the
local industry, you know, you got yourself $3,000, whereas a Feder- -
al grant cou{d give you $30,000. We really skewed from here the
innovation in manufacturing—the innovation away from manufac-
turing sciences, and technology.

. So maybe you’reright; it’s time to skew back in the other direc-
tion. ' '

Mr. Br@vn. Well, we appreciate-your contribution very much,
and recogflizing that you do have another committee responsibil-
ity—— : , .
"Mr. Rirreg. I thank you for your leadership in tﬁs and sincerely,
appreciate it. . o

r. BRown. Thank you. - ‘ '

Our next witness is Mr. Robert P. Clagett, general manager, re-
search and development, for AT&T Technologies, Inc. -

That AT&T'ik a familiar namée, but I'm not sure 1 recognize it's
current manifestation there. You’il explain that to us, I'm sure.

+ STATEMENT OF ROBERT P. }II.AGET'P. GENERAL MANAGER, RE- .

SEARCH AND DEVELOPMENT, AT&T TECHNOLOGIES, INC,
PRINCETON,NJ : . .

Mr. Craaerr. Well, the AT&T Technologies is what's left of -
AT&T—one half; the other half is AT&T Communications.

Mr. BrowN. We're very pleased to have your comments and your
presence here this morning, Mr. Clagett. '

o
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Jour full statement will appear in the regord, if you should wish
to abbreviate it or suinmarize it in any way, andxyou may proceed.
Mr. CracerT. All right. Thank you. I'd like to go over 1t in some

part, in any case, because I'd like to make those points that might

help further.
I'm general manager of research and development at AT&T
Technologies. I'm here, however, because of my membership and

.activitfes\\n the Industrial Research Institute. The IRI is composed

of heads of research in industry whose companies collectively rep-
resent over 8BhH percent of all industrial research and development
being earried out in the United States.

I head AT&T's Engineering Research Certer in Princeton, NJ.
The center was established 26 years ago with the sole purpose of
conducting research and development aimed at improving manu-

‘facturing research.

At that time, there were no models for such an*R&D effort-—that
18, in manufacturing research exclusively. Todax there are many.
The center has been copied by Siemens in West Germany—I've had
visits from the director there—from Nippon Electric in Japan, also
visits—proud to be an exact copy of the engineering research
center—and there are now many in the United Sfates gevoted ex-
clusively to manufacturing research.

"~ QOur research ranges from advanced automation, robotics, lasér

applications in manufacturing, optical fiber proceskes, semiconduc-

tor processes, and, more recently, polymer processes, and, of course,
electronic testing, statistical analysis, and, computer-aided manufac-
ture. )

Since 19568, the research center has carried out an extensive pro-
gram of manufacturing research and development, and it's resulted
in significant developments in manufacturing process technolog
and, of course, has enhanced AT&T’s ability to produce high qual-
ity and cost-effective products.

Research and dcveropment on manufacturing essentially entails
engineering research conducted in close partnership with scientific
research. .- N :

I am plensed, therefore, to see sponsorship of bills to advance en-

gingering research because our experience at AT&T's enginédering
research center as well as the IRl members has shown - research
and development of manufacturing processes are very cost effective
in giving industry competitive processes—that is, to devote specific

~ effort in manufactwging research.

[ feel the United States has not :emphasized engineering re- -

compliméqt the sponsors and the committee on focusing attention
that will encourage and suppoit engineering research, especially in
universities, where we really receive a double benefit. First, of

seurch,":\;yop gsed to scientific Pesenrch, emough, and I'd like to

- course, is the value of the research itself, but at least as impor-

tant-—-perhaps more so—-to the Nation is the value of educating en-
gineering students in leading edﬁe research. '
At our research center, we have found whenever ‘we tackle a

problem, an interdisciplinary team is best. We don’t assume that
the problem will be one of a mechanical engineering type, or an
electrical efgineering, chemical, physics, or math; we assemble a
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team with a wide range of engineering and scientific backgrounds,

because today's manufacturinig problems involve all of them.. '

For example, it's no accident that AT&T Engineering Research
Center developed the first industrial use of a laser. The apparatus
is nowfin the Smithsonian. ' _

In the early sixties, we assembled a team, shortly afte® the laser
was invented, of electrical engineers, mechanical engineers, physi-
cists, nnd material scientists to investigate laser applications to
manufacturing. We still have such teams and a wide variety of re-
search lasers now, and today we have over 500 lasers in our facto-
ries’ working processes. '

We also work in close collaboration with AT&T Bell Laborato-
ries’ engineers and scientists. Often Bell labs will create a product
concept, quite often with new materials, and the engineering re-
search center will work with them to develop an efficient manufac-
turing process. C

As an example, when the labs developed a product concept that
used tantalum thin film, it had to be deposited ip a vacuum, and at
that time we were using bell jars to create those vacuus.

Obviously, there was a need to do something other than to have
acres of bell jars in a factory, and so the engineering research
center used an interdisciplinary team to develop a process that,
would move parts in and ouit of that vacuum at high rates to create
a high quality, low cost film. We did so. It resulted in an in-line
vacuum machine that was ready for production when the product
design was finadized.- o S SR -

ell, 1 cite these examples to emphasize my conviction that,
hased on our experience, interdisciplinary teams are very impor-
tant, fdeed necessary, for most creative solutions to today’s com-
plex manufacturing problems, and I therefore would like to encour-
age you to find ways, as you move to support engineering research,
to also emphasize ¥hc close collaboration between engineering and
jeienge. .

One way you might consider doing this would be to link the new
engineering research emphasis to existing scibnce research pro-
grams and ngencies, for example, expandinfz the role and charter of
the National Science Foundation, as has already been proposed, to.
include not only funding and emphasis on engineering research,
but on programs and concepts to enhance engineering and sciencé
collaboration would be a great benefit to the Nation, I believe.

This,-of course, should not be done at the expense of ghe current
scientilit research, which is quite important. Such a chadge may be
more efficient, however, and help in your perceptive emphasis on
coordination and communication among Government agencies, uni-
versities, and industry. '

Better communication and information exchange among engi-

: neeping research, scientific research, and especially interdiacipli-
nary teams throughout the country will greatly enhance the J.S
competitive position. .

AT&T is n member of the Industrial Research Institute becfime
“we want to be n part of an effort to promote improved economical
and.offoctive techniques of organization and operation of industrial
research, and thfimeis the goufund aim of IRI, pt which they work
rather hard.

Q . .
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As 1 talk to individual members of the IRIL, I find they feel as 1
do that the need in this country is to provide incentives and focus
for private industry to carry out industrial research as well as a
need to emphasize and aid engineering research in our universities;
I emphasize engineering research. -

For example, in the emerging fields of robotics research, there
ure many programs in industry. I have oné of substantial size at
ERC. There are also many university programs under way or beipg
developed. : .

The need is not so much to create additional research centers as
it is to support and fund university equipment so that it is current,
leading edge equipment, and to develop communication among the
mw researchers.

ere are existing programs at both the National Sciencgl Foun-
dation and the National Bureau of Standards that are a goof start.
Your emphasis and focus is needed to fund and enhance those pro-
grams to maximize the Nation’s resources, I feel.

And, finally, I'd like to come back to my main point that as the
committee deliberates on ways to enhance the U.S. position in engi-
neering, the value of interdisciplinary research, engineering, and
science can be a powerful adjunct to any aid and programs they
create to strengthen the United States. :

Thank you.

[The prepared statement of Mr. Clagett follows:]




ERIC

Aruitoxt provided by Eic:

123

'

UNITED STATES HOUSE OF REPRESENTATIVES

SUBCOMMITTEE ON SCIENCE, RESEARCH & TECHNOLOGY

Statement of

-

ROBERT P. CLAGETT

7’

June 12, 1984

T T




¢ * ER
124

My name ig Robert v, Clagett. 1'm Genceral Manager,
Resea;cﬂ and Develoﬁment,.AT&T Technologies, .I have been asked
here because of my'membershfp and éctxvities in the Industrdal
Ressearch Indstitute. The I. R. L. is composed of héads of
research 1in indusgry whose companies collectively represent
over 85 pegrcent of all.indust‘rial researth_‘nd development
be{nq_carried on 1in the United Stated-. .

. 1 head ATa&T's Engineering Research Ceﬁter in Princeton,
New Jersey, .The Center was established 26 yearg aéo with the
sole ghgpose of condhcting research afid development aimed at
mer'ovinq manufacturing processes .- Aé the time, there were no
models of such R¥% D -- todgy there are many. fke Enqineering:
&bseﬂfgh Center has heen copied by Siemens in West Germany,
Nippon Electric in Japan, plﬂs many in the Q%ited States. Our
. izfaarch }anqes from advanced agtémation and robobids\;o‘}gger“f
qﬁ‘ﬁications in manufacturing to optical fiber processes,
semiconductor processes, polymer processes to electronic
testing, statistical analysis and compu&er-aided manufacture.

%incc 5558, the Enginegrinq Research Center has carried

L Out an extensive program of manufacturing research and
development, which has resulted in significant developments in
manufacturinq process technology and hasg_enhanced ATRT'w=. .
ability to produce hiéh qualfty cost eszative'products.
Research and development on manufacturing esgentially entailg
engineering research conducted in close partnership with

actentific research.

wic . 19 |
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I am pleased,; theretore, to see sponsorship of bills to
advance engineering reséarch because our experienéb, as well as
that of 1. R. I. members, has shown th§t research and
development of manufacturing procesgses are so cost effective‘in
qivirg industry comgetitive précesses. I feel the U. 8. has

N not empha51zed'englneerinq research enough, I would like to
compliment the Sﬁonsors’and the Committee on focusing attention
2 that will encouréqc and support.enqineerinq research,
especially in unlvorsxtleq where we have Q doubleobeneflt. The
first beneflt has been the value of the research itself to the -
natldn's tndustries; and, equallf important, has been the value
of oducattnq engineering. studenls in leadlnq edge research
At the AT&T Engineering Research Center, we have found
that whenover we tackle a problem, an interdisciplinary team is'
best."We“do noé assume 1t.}s'a mechanical'enqineerlnq problen,
/an elegtrical engineering problem, a chemical problem, a
physics problem or a mathematical problem We assemble a team .
with a wide range of inqineerinq and scientific ‘backgrounds,
becauge today's manufacturing problems involve them all.
Forlexample, it ts po accident that thé AT&T
Englneering ReseafchiCenter developed the first industrial use
of a laser. The apparatus isanow in the SmithSOnian‘ In the
‘early 60's, we assembled a team of electrical ‘engineers,

ot
N .
mechanical enginee:j‘ physicists and material scientists to

-
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. .ot
invedtiqate laser applications to manufacturing., Similar teams

are still findihg new applications, and today we have over 500
lasers at work in our factaries.

We work in close collaboration with: AT&T Bell -

LY
Laboratories' engineers and. scientists. Often Bell Labs will

create a few product concept usihg new materials, and the
Engineering Research Center will work with them to deyelop an

efficient manufacturing process. For example, Bell Labs'.
. ! . .
‘

scientists developed a product concept that required thin ,/

tantalum fiims to be deposited in a vacuum. The Engineering

¢

A
Research Center, using an.,interdisciplinary team, worked to

L ©
develop a process so that parts could be moVed in and out of a ™ ... 1

vacuum at hiqh'rates to create high quality, low. cost films.
$

The result was an in-line automated vacuum deposition machine

L ™
‘which was ready for production when, the product .design was

finalized.

I cite these examples to emphasize my COnviétion, based
on oyr experience that interdisciplinary teams are important,

v ’ .

indeed necessary, for the most creative solutions to today's
complex manufacturing problems. I would théféfore 1ike to
éncoukage you to find ways, as you move to 'support engineering .
research, to also emphasize close collaboration between

engineering and science.’

One way you might conside; doing this would be to link

"the new engineering research emphasis to existing gcience

research prqgfamq and agencies. Expanding the role and charter
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ot the National Science Foundation, as has already been

proposed, to include not only funding and emphasis on

engineering résearch but on programs and concepts to enhance

englhegering and sclence collaboration would be a great benefit
\ ]

to the nation. This, of course, should not be at the expense

of the current scientific research.. Such a change may be more

eftficient and may help in your perceptive emphasis on

coordination and communication among government aqgncies,
universities and industry. Better communication and
information exchange among engineering research, scientific '
rosear;h, and especially interdisciplinary research teams
throuqhodb-the.cquntry will greatly enhance the U. é.

compebtitive position. ‘

-

- AT&T is a member of the Industrial Research Institute

"~ because ‘we want to be-a part of an effort to promote improved
o . S8

]
economical and effective techniques of organization and

peration of industrial research. As I talk to individual

embers, I find they feel as I do tha- the need in this country

is to provide incentives and focus for private industry to

N

carry out industrial research, as well as a need to emphasize

and aid engineering research in our universities. For example,

in the emerging field of robotics research there‘are'many

programg in industry. There are also many university programs

underway or being developed. The need is not so much to create -

L]

additional research centers as it is to support and fund

university equipment and to develop communication among the

. -~

Q ) ' fléjia Lu
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the fesearchers. There are existing Programs at bbteh the

v : ~ .
National Science Foundation and the National Bureau of

Standards that are a good start. vyour emphasis and focus is

4 needed to fungd and enhance these'p;ograms'to,maximize the

Nation'g resources, .

. @

Finally, 1 would like to come back to my main point
- : .

that as the Committee deliberates on ways to enhance the U. s,
Position in enqineering, the value of interdiscipliﬁéry
Ly research »- engineering and science ~--can be a powerful .
. adjunct to any aid and programs‘they Create to strengthen the
United States.. ’ ' . N
I would like to thank you for the opportunity to "

comment on thege very important deliberations.

.

6/12/84
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~ Mr. Brown. Thank you very much, Mr, Clagett, for your very
helpful presentation. ' T
Mr. Clagett, can you give me any ‘cl as to the size level of an
organization at which it becomes jusigfied to do the sort of thing »
that AT&T.has done—that is, to create an engineering research ca- "
pability? You were uniqug when you started that. o ' -
Mr. CLAGETT, Yes, we were. Co
‘Mr. BRowN. I'm interested in when it becomes feasible and desir-
. able, and what are the circumstances that create the motivation to
-~ .. do this, which, in retrospect, seems to have been such a useful step -
" for you'to take. . - N ' ' o
... 'Mr. CLAGETT. Well, I believe we started because at that time we
:+ ..were fairly uniqu® in that we had our design of our product by the
" Bell Laboratories. .. o . ' ' ]
+ Refaember, we were then vertically integgated. We were at the .
time much involved in-the new semiconductors. The first transistor
. 'haqd been made at our plant in Allentown, PA, just a few years
".befyre we'started, and the problem was to develop long-range man. "
.- ufafturing research, frankly, away from the factory. . '
R .The factory environment to do long-range résearch isn't so good.
" . You. get. problems on the factory floor, and ‘the foreman calls your
" .\.’engineers in to solve those problilams; and so that’s tough.
/¢ started by meving some of our better engineers from around
our factories to a géparate location with about 30/35 people; and we
did goad research at even that leyel. - ;

[ g .

-« So it doesn’t tdke a_huge effort. What it takes is-some small pqxﬂ: el

‘tion of dedicated pepple focused on those kinds of problems, and -
even at that siaall level, the research’teams were interdisciplinary. -
~ Now I must say, I was there at that time in 1958. Since I've been
. back the last 4 years, the character of that.research' center—we
have about 500 people, about 200 professionals-—-and’ the resgarch
has changed, because today we have many more advanced degree
people and a wider variety’ of disciplines. What I see today Is a
much better understanding of the science of the work that we're
doing, which i quite powerful. That'allows you to reapfply it.
Soﬁ)would think 7hat, to answer your question, the firm does not
have tb be too large to devote specific effort to inanufacturing re:
search. Both the Siemens effort and the. Nippon Electric effert is,
about half that—about 250 pesple. - , -
Mr. BRowN. In terms of the size -of the~engineerin§-.r98earch
~ effort to the size of the. institution, Jet’s look at budgets, Are we -
' talking abou%a fraction of a percent that ]goes into the research .
effort—a’ fraction of 1 percent or something like.that, or js'it 2or3 -
fercent? - S o L R
Mr. Craterr. Well, I would say for our.company. it probably is -
somewhere between 1 and 2. Remembér that my budget :is quite
small, but then I work with all the manufacturing ehgineers at our’
factories. - S L e
Mr. BRowN. Yes. . C - L
Mr. CLaarrT. Any of the research we do doesn’t mean anything . .-
unleds it's implemented and put in the factory. So I really must say - -
that the engineers and scientistdat our factories, and that includes -
branch groups of Bell Laboratories at those factdries, really multi-
ply what we do by applying it. It's still relatively small. B

O
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- Mr. Bm)WN You. l m’ traymg to see how thls fits ingo some of the'
.other things. .

For example, in some of our defense contracts and other con-
tracts, we allow a ‘small percentage for independent research as a
part of the contract. It's almost comparable to v\shat you re talkmg
~ about in terms of your. .budget hére. _

Mr. CracerT. Ye - '

‘Mr. BrowN. It's on the order of 1 percent or somethmg like that.

Mr. CrAGeTT. Yes. - .

Mr. BRowN. So it is not out of line that an enter ising organiza-
*tion would-focus this kind of resources on their problems.

Were you motivated to move into it at the time you did because

y?
+ Mr. CLAGETT. No guestlon

Mr. BrowN. Semiconductors versus vacuum tubes or whatever it
was; 80 that you felt the need to have this additional kind of thing?

you. were ‘also .undergoing a falrly substantial change in technolo-"

You weren't facing the prospects of bankruptcy or anythmg like - "

that, were you? i ,
Mr. CLaGrrr. Not at that time; no. ’
"Mr."BrowN. No.

Now the question that T have is why an orgamza jon’ 1ke yours

- proceeded u?ong this path, which has been 80 'valuable,”and other

organizations and industries did not. And we’ll take a look at one

that gets a lot of brickbats at this time, the steel industry. -

The steel mdustr{1 has never seemed to feel theneed to devote ..
in manufacturing technplogies, at leagt to my / '

resources to researc
knowledge. Now,do you have any knowledgé that contradicts this?

Mr. CLAGETT f don’t have any knowledge that contradicts it; no.
Fve often wonéered too. They have done a lot of work-on materl-

* als; but on the processes, I have to agreé with you, my: impression
is; not too much. .

Mr. BrRowN. Yes. Well, they m have felt that they had reached
perfection in manufacturing protesjyes for steel and that there was
no need for additional——

Mr. CracerT. Well, I'm not sure that it was the research I know
some of the research facilities—for example, one fairly,nedr us in

Bethlehem that Bethelehem Steel has—but I'm not sure about im-

plementing those in industries like the steel. induMiy if terms of

getting rid of the old processes, the huge capital investments in the «

old processes, versusrrecapitalizing for the new . ones.

I do know, of course, as o, that. there xs"md was even a
greater difference between the depreciation rates in the competitor
nations—Japan and West (zermany——versus ours that surely would
have encouraged over time modernization of those plants, so I'm
not sure.

It would be interesting to see if they didn't develop the processes
but couldn't afford to put thé‘m in-place. \ o
~ Mr. Brown. Well, there’s no question but what the tax structure
- has a much greater effect on decisionmaking than-almost anything
else, but it seems to me that any large-scale industry or enterprise
ought to protett its future income and status with a small amou
of research that's aimed at ex loring the future, basically, and toow
many of our mdustrles aren't dolpg that. ’

. . “ .
- . o - \




0 ' 12

@ I heard on the news in the last day or two, that the Bethlehem
plant-at 8parrows Point is just beginning to modernize with 4.con-
tinuous caster. Continuous casters are not a new technology.

Mr. CLAGeTT. That's right. ST

Mr. BrownN. They are an old technology, and they may be
waking up just one generation too late to the need, to modernize.
But that's another point.

What Lam basically trying to explore with you are the factors
here which are conducive to our maintaining our technological su-
periority and leadership in this country, and I sometimed am forced.
to the conclusion that it's not what government does or what most

. industries do, it's due to some upsurge of wisdom and leadership at
a particular time and place, which is very hard to create.

Mr. CLAGETT. Yes, it's hard to create, but—l fully agree with
what I think you are saying. I get a feeling that, indeed, industry, .-
government, and university now see the need in the United States " -
to emphasize engineering research and manufacturing reseatch,
and they are all doing it. . .

I do believe thére is still a problem, of course, as I mentioned, of
having the cashflow to put in new facilities, but onje of the major
problems we now fate is creating enough enginears, espegially. ad-
vanced degrees who have the research knowledge. We are increas-
ing at the bachelor level in our enroliment, but not at the master’s,
“and in fact are dropping at the Ph.D. level, and we need to empha-
size that. ' 0

(- That's why I feel that the one thing that could be done would be

L some help to the universities, not only research programs, but espe-
cially in equiﬁment for that res¢arch. That would not gply give
better research out of those univérsities but then would allqw those

~ students, of course, to be familiar with the current state of the ant.
* ~ Mr. BRowN. Now, does the Industrial Research Institute eéver un-

, dertake to make policy studies and recommendations baséd~upon

. the experience of its members that really represent the core of our - __
resear¢h capabilities? % S '

Mr. CLAGETT. Yes. Yes; it has in the past. ' ‘

Mr. BrowN. Because that could hate a powerful influence on the
decisionmakets, both in the corporations as well as in the political
setting, and maybe the university setting, too. -

I obsérve that the National Acadeiny of Engineering is doing a
mtudg o)n the needs for engineering research. Are you participating

. in that? ~ o - .

Mr. CLAGerT. Yes. I'm on a subcommittee of the manufacturing:
board of the research council spons8red by it. }

Mr. BRown. It seems to me that thagecan do a useful job in terms
of sensitizing our corporate and polit (;’\leaders to the needs for

- possible changes in policy here also. | - _ -
J Mr. CuackTT. Yes, and-the academy 4s going to have a forum in

the fall focused just on that. . . '

Mr. Brown. Well, basically this hearing, you know, is an expl
_ration pf what it is that we could ‘be doing, éﬁould be doing, can'?z
that m‘s’gh,t help us achieve these national.goals.
We're sometimes accused of trying,

0 subvert the government or .
societ_y with these proposals, but theiy

Mot really the purpose’ here.
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Most of us in Congress and on this committee are aware that
there are problems which have been festering here for a number of
years and which we don't seem to be moving on. '
*Now I'm not totally pessimistic. A lot of good things have hap-
pc‘y This release of capital funds as a result of the changes in
thecapital gainy laws has been an impressive achievement for the
" bgginning of a lot of new research and development type activities,
a8 Congressman Ritter pointed out, but we still are a long way
fromh achieving éverything that we need. .

You haven't come down on any particular recommen*tions us
~far as the legislation before us is concerned, have you?

Mr. Cracerr. Well, I think in general that it would be better tq
focus whatever funding could be made available to enlarge the en-
gineering research charter of the National Science Foundation.

Mr. BrowN. Well, we are moving in that direction, you know.

Mr. CrAGETT. That would be a plus.

Mr. BRowRt We're expanding the budget there in the foundation.
We're emphasizing this need that you have stressed. We've digni-
fied the activity a little more by some cosmetic changes, and we

-may be able to see some results there which will be a tribute to the
awareness of the science foundation of the significance of this, too.

Mr. CrAceTT. Yes. And then, as I said, I would like to see empha-
sis—and it might be part of any such change—substantial empha-
sif on interdisciplinary Yesearch and communication. 1 belie®
that's quité important in our future. , '

Mr. BRowN. Do you have any questions of this witness?

Mr. WALGREN. No. . . X

Mr. Brown. OK. All right. Thank you very much, Mr. Clagett.

Mr. CracErT. Thank you. ' ‘

Mr. BrowN. Our next witness will be Dr. Rusgell Drew, vice
rresident for professional affairs of the IEEE, which I'm told is the
argest organization of professionals in the world, or some fantastic
story like that. v :

STATEMENT OF DR. RUSSELL C. DREW, VICE PRESIDENT FOR

PROFESSIONAL AFFAIRS, - INSTITUTE OF ELECTRICAL AND

-ELECTRONIC ENGINEERS ' ) '

Dr. Drew. Yes, Mr. Chairman. :

We'r§ now celebrating our 100th year of electrical progress, and
we're Yery proud of the history and tradition and, in fact, the
record of involvement in' mg#ters in which we share a great deal of
common concern with this committee.

I certainly wanted to compliment the committee on its hearings
and on the challenging agenda that it’y put before-public policy
makers in_this area of technology policy.

As I syy, it's an area that we in the {EEE have attempted to deal
with and have addressed in a number of ways, and I'd like to share
some of the views of the IEEE and perhaps some of my personal
views to supplement those. o

I come from the small business cm}nnunity now, and I'm afraid
my viéw of the health of the manufacturing technology industry in
thé United States perhaps is slightly different than AT&T's or
IBM’s or the GIY's apd Westinghouses. :
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Mr. BrowN. It's no less important than those, is it? .

Dr. Drew. No, sir. I would like to suggest in my remarks today
that perhaps small business may be just the catalyst that makes .
the larger part of our system respond and maintains their muscle
tone, ig you will, and gives them the challenges that cause the
entire private sector in the United Stgtes to work the way it does.
That may be a slight overstatement, but in any event I think I be-
lieve it. g PN ’

I'd also like to start out on the premise that we all share a con-
viction about a commonly heard adage, and that is, “if it ain't
broke, don't fix_jt.” There is much in the technology 'policy of the
United States which is right. There’s much about the U.S. industri-
al system that is working right. * .

Just today, if you look at the analysis of what's happening in
Europe, you find in the morning newspape'r a repprt that the Euro-
reans, despite large centralized planning and investments, are still
ooking to the United States as the teclinological leader. The objec-
tive that they have to try to somehow or other keep pace with and
the targets to which they are trying to move rearly lie in the
achievements that we have made here in the United States.

So I think we start out with the premise that basically we have a
very solid system, and the things that we have been doing have
been achieving generally positive results, but yet in the preambles
to the legislatiop that you ve asked us to comment on this morning,
there are a number of problems which, in fact, show that not all of
what existg is right. .

There are some problem areas, and those problem areas, I would
agree, really can respond positively to a sensitive, perceptive appli-
catisn of Federal policy and Federal attention.

The markétplace, w{]ich you have heard a great deal about, I'm
sure, in all of these hearings, and we've heard about a great deal in
the public policy dommain for the last 3 years, is indeed an effective-
regulator. It's an effective stimulant, and it's) an effective mecha- °
nism for weeding'out some of the lesg productive parts of socjety.

But I would suggest to you that more and more analysis seems to

~ illustrate that in that marketplace there are disincentives that
- exist that, when you’begin to look at them and you relate them to
what's happened to our competitiveness ig a number of aregs, show
that the private marketplace has some significant defects. -
v Corporate management isn't omniscient, and they're not en.
dowed with the abilities that were poinf2d out this morning are
also not available to government bureaucrats. In fact, peopfle re-
spond to the incentive systems that exist, and the incentive sys-
tems that exist today in corporate America tend to favor the short-
term benefit—the positive, bottom line effect of short-term invest-
ments rather than the lomger term investments that'l believe are
also necessary jh terms of R&D) and in development of new product
Areas.

It's in that vein that I believe a very useful exdmple of Govern-
ment Operating in @ quite positive way is the NASA history that
wans mentioned here earlier this morning.  That aeronautical re-
search and development has had a very positive effect; it's been
stimulative; i(t’s opened the doors to new products in the aviation -
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industry that would not have been possible it we had just left the
marketplace to have its own way. ' ‘

So in considering the two bills-—the National Technology Foun-
dation apd the other bill which is very cloge to it in some ways, the
Advanced Technology Foundation Act-—we like to come down on
the positive side and suggest that we think there is a definite bene-
fit in pulling together a number of these functions and addressing
what 18 a vexy large gray area between basic research support on
the one side, In which, in general, everybody tends to agree govern-
ment has a very principal role, and commercialization—the actual
development of products which are going to be sold on the market-
place there, on the other hand, the private sector people who are
going to have to worry about marketing, selling, making a profit,
really have the essential role.

And then there are some connecting linkages between those ex-
trames which I've called this gray area, and it seems to me that
gray area is the sort of thing—it's the proper focus for the institu-
tion, the Natiopal Technology Foundation, or perhaps an Advanced
Technology Foundation.

So for the most part, we would tend to agree with the functions
and with the assigned responsibilities. I'd like to highlight a few -
exceptions, however. o

One, is the question of the engineering directorate in the Nation-
al Science Foundation and a recognition of what is happening at
the National Scienc¢/ Foundation today, which basically is a
reawakening, if you will, to engineering research needs. We've seen

. ‘both in the more explicit recognition of engineering in their legisla-
- tive mandate and in requests for additional funding. -~
' We think that’s moving in the right direction.and that such re-
search belongs in an institution where compdrable research is
being funded, where the institutional orientatioff is toward support
of university research. So that looks like it probably ought to stay
where it is.

There are a number of other pieces which address this gray area,
however, which seem to us to belorfg in an institution where they
can be given the principal attention. They're not given that today
at NSF, and with all due respect for the efforts of the Department
of Commerce and the Office of Productivity, Technology, and Inno-
vation.gmt hasn’t worked either. We haven’t had enough dedicat-
ed attention toethis area in order to bring about the kind of posi-
tive effect that we'd likewo see. ‘

So, in general, we support the kind of amalgamation of these
functions into a separate institution where they would be the prin-
cipal objective. .

It need not become a very large granting institution, apd as a
matter of fact there are some specific provisions of the Advanced
Technology Foundation Act that would cause us some considerable

v uneasipess. Principally, that has to do with largescale grants for
industrial development, which smacks of the industrial policy of *
shoring up weakening industries, et cetera. That's a politichl'game,
and it willl be subject to all sorts of political pressures, fnd I don’t
think the net effect will be positive. So we would like o see sgome
of thee functional roles played ouyt, but not with this very large
opefi-ended grant authority. ' :
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One of the functional roles for a new instjtution, by the way, is
the Federal Industrial l',xtvn,gn Service. ch would support that,
and we see in fact that this provndvq a nice basis for bringing those
two bills together perhaps irl some amalgam where the Industrial
Extension Service would not be lost, and would in fact become part

f, sny, a National 'I‘echnology I'oundutlon

The recipients, or the benefits, of such an extension service are
going to be largely in small business, not blg business, and so look-
ing at it from my end and being in the midst of a product develop-
ment cycle right now, I can see the benefit of being able to reach
out and utilize such a service if, indeed, it exnsted today. Unfortu-
nately, it doesn’t. .

I'm in northern Virginia, and we are gomg to receive a hlgh
Aechnology center sometime downstream. 1 could use some of those
services today. And so we are finding other ways of trying to ac-
complish that purpose.

As a consequence, however, I can see tho benefit of this industri-
al extension service and would like to see it become part of any
amalgam that you may be considering. We in the IEEE would be

very happy to provide our additional thoughts and perhaps some
assistance i you are¢ thinking about redrafting the legislation with
that in mind.

All right. Let me go on to the other two bills which basically call
for studies.

I would liké to point out that we are opposed to those, not that
we don’t support the statement of the problem; it's just that solving
tht problems in the ways,that are described strike us as being en-
tirely too oversimplified, and it's largely a mission impossible.

So we think that chartering such studies would be largely a’
waste of money and time and that the large, global study which
deals with all of the problems and tries to wrap them up-—which,
in fairness, has been tried before, | think#in various national com-
missions, going back at least probably 20 years-—just really doesn’t
Ket you very far. More than [ik.el , putting the institutional struc-
“ture that we're talking about in place, giving it an assigned respdn-
sibility, and an adequate budget will be a much better course of ~
nulon

“I think the other éne point ‘that I wanted to raise is a point in
reference to a small prgwision in the Advanced Technology Founda-
tion Act which talks about making loans to assist in the commer-
cialization -in other words, the R&D leading to commercialization.
That provision could be labeled something like the NRDC, which
exists in the United Kingdom, dnd in the United States we have
resigted that for some time. «

[ wanted to point out to this committee - and I would assume you
are probahly aware of this, but let me point out that the United
States has supported such an institution in the Bi-National Indus-
trinl R&D Fonundation, which operates on the basis of an l-nd()w
ment that was funded hy the United States and by the Government
of Israel The objective of that fonndation is to do precisely this is
to make R&D investments that will lead to commercializable prod-
nets on o basis for which. in which there is pepayment. of that
R&D investment to u-plnnish the Innd

7




That has been working quite well. The success rate has been
very high, and it does appear as if there are things which are
coming on line which may not have indeed been devel,oped without
that type of support. So, in general, I would be in favor of doing
something like this on a relatively small scale,

The Bird Foundation operates on—-started operating on a smalt
scale of about $3 rhillion a year from their endowment. It may be
true that the larger you get, the more - unwieldy and impossible it is
to get good products or good projects, but I think it would be worth

*- doing this or beginning to open the door to this possibility. I think

it would provide some stimulus, primarily for smaller businesses,
and it is the small businessman and what he can provide as a chal-
lenge for the larger business structure of this- eConomy which I
think is one of the keys to our success.
Well, I have 'tried to hit some of the highlights of my testimony,
hMr. Chairman. I'd be happy to answer any questions you may
ave.
. |The prepared statentent of Dr. Drew follows:]
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Mr. Chairman and Membere of the Bubcommittee:

— : _ \\k

It i8 a great pleasure to ionpond to your invitation' to testity

+

toaay on technological innovation in the Pnited Htutes. Tnis 14

a matter that has been ot major concern to me pursonally and also

to the Institute of Llectrical and Electronics Engineers (lkkk),
' - A
in,{hicn 1 serve as the Vice President, Frofessional/ Attivities. ,

\

The LlLEE is the world's largest technical profes ional népxoty. .

/ ! . :
with about 250,000 members, of whitch over 200,000 live and work
4 ) . :

" in the United Btates. Our members work in industry, 9oycrumont,
and academia, and over theipaat decade na;e become much moré\
involved with ého public policy pyrocuess in government. The range
of 1ssue¢s that are of concern to us 18 rather large, in keeping
¥ith the diversity of our membership ana the expertise théy.
possess. _ . o
Many of our interests fall within the rubric "U.$. technology
policx“, and fé has been oyr practxée to sponsor & major conference
on this topic here in Washington, currently on a biennial basisa.

In this way we have sought'to focu;\attention on ‘specitic aspects

of technology policy and to bring out various pernpectivus

regarding both major issues in the area as weil as sugyesteu
corrective measures. . . \
It is'therefogo particularly encouraging for us to observ? the . ‘\
active concern for such isBues that has fnen reflected in the

’

tOpiénh hear inys conducted'by this subcomnittes. We applaud your ° e
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continuing eftorts to develop more effective tcchgology policy
for the U.s. and hbpe we will be able to contribute to your
deliberations from time to time. 1n accordance with your requengy,
my remarks will be addressed to tour bills, H.R. 451, H.i. ad01,
H.R. 1243 and H.R. 2525. |

H.l. 4ul, THE NATIONAL TECHNOLOGY FOUNDABION ACT OF L983

1t was in connection with the 1979 iEbkE U.S$. Technology Poligy ’

Conterence that one of our leaders, Dr. Bruno O. weinschuel, first

‘discussed the concept of a Natiovnal knyinesring Founuation as a

vehicle ftor carryiny JLt a number of functions that appeared

' important to address our yrowing concérn about the international

competitiveness of U. 6. industry. Dr. w.lnnchol's>perapect1ve
as further elavborated in his testimony before the Senate

L]
overnmental Affairs Committee on July 25, 1979, addressing the

concept of a Departiment of Trade. Although some of these

functiones were either in the general reupodslbllltios of existing
entities or could be incorporated in them, it was felt that a new
strugture was noqqed to give the necessary empnasls‘to tech-
nolégical development vluuos. Uv" several Conyresses, thlsv
structure has avolved to the current form represented by iH.R. 481,

which you are considering in these hearings:

In yeneral, we support the establishwent -0f such an institutional .
structure as an important step in improving the way in which
government doads“xth its policfes reyarding technoloyical in-

novationt We have resarvations about specific provisicne in the
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proposed leyislation, but the conCept sesms sound and the result
would pe an 1ljnprovement 1n the develupment and implementation. ot

technology polacy.

On the positive side, the NI would briny togetharbtot the tirst
time under a separate mahagemunt structure many of the various
entities that have miseions in the largye grAy atea between baslc
resvarch, where the governinent role 1s well understood aud accep-
ted, and commerclal application, where lhearly everyone ayrdes the
govo;uﬁent involvemerit snoulu.Be minimal. 1t 18 1n thnls yray
aréh where 1L belleve the most important and creative roles tor
yoverniment to stimulate inﬁovugxon lie, Thie 18 an area that
primarily involves engineeriny réthor than basic sclence, but
builde upon the insights and discoveriws of the research
cﬁmmunlty;——botn in science and in the snyineeriny dxsc;plxnes.
The NI'F would permit a strong™nanagement to develop, with a

0

substantial analytical capability, in order to refine and make

more eftfective the Feueral eftorts in this area. .

o

The challenges facing the manayement ot the NIF arfe supstantial.
Amuny others, theru is the eftuctive 1mplementation of the btev-
enson—wyuier hct of 1980, 1includang An aexpansion in the nuwnber ot
yeneric technoluyy centers over those SpoONsOreu by the NoF.
Another 1lmportant area covered in the bill as support to; n;gh
‘tecnnoloyy 8inall buslness. Such small Pusinesses are a key part
Qt our industrial inftrastructure sna supply many of the new

. L
products that keep dur marketpiace so dynanic. Government has

already taken action to yive grhatet R & b opportunities to shall

. »

19-067 0 - 8% ~ 10 2
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business. througyh the Sinall Business lnnovation Research Progyram” b
mandated by P.L. 97-219. In this program the wajor R & D per torm-

ing agencies have been élven the relponuibiyity of contracting

tor R & U in the swall pusiness community where ayency practices

have generdlly resultod in by-passing small busxnesuus. '1 be-

lieve that this program, in addition to the penefits Lt will

brigy to the agencxés *nvolved. will also have & beneticial

- [ .
eftuct in stimulating indusgtrial inrnovation across a bruad tront.

!

1t 1e this type ol creative use of o Federal stimulus, eirther
through tlnan%ldl Or other support, especially where market dew=
tects exlst, yhat can be carried out by the NTF. I don't pe-
lieve that we've pean clever enough or perceptive enough to nave
invented all the beneticlal ways that government éan act to
apsist the process of technological sinovation. What soems'ciea; .
to me¢ 18 that the exlsting structure where such actions would be,
carried out 18 either fragmented or buried inside larger'entltléa
. «
1n which these issues are not major concerns, and because of this
we are not doing as well as we might in applyinyg our nétional

‘.

technological- capdbllltles.

rarlier this year, 1 appeared before this subcammittee to testify
on the QUUgeL ot the National Science Foundation, and on‘the

{
proposal to include engineering more explicitly in its legisla-

v

“~ .
tlve mandate. At that time, l expressed our support tor chanyes

-

1n the N5F charter that would place aduaitional emphasis on 1ts

enylneering mission. This support was given with full recogni-

-

tion that H.R. 48l would assign this role to the proposed hational

Aruitoxt provided by Eic:

I A

v
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Tochnology F;xndatxou. Today, I wish to reaffxrm'our support for
increase mphasis on engineering in the NSK. As a consequence,
we do not endorse the tranater of the kn eering Directorate to

;*h' NTF as yr?Egned m HeR, 481, We bas

major factors

this position on two

’ ’ . : .
one, the process that engyfges awt of the budget

of the Engingeriny Directorate 18 ;:,port ot research in the \
enyinfeeriny disciplines mainly at folleyes and universities anu
this support is Dest managed 1n an agency where the health of

baslc research is. a primary mission; aﬂd tJo. the recent recoyni-"

tion of englneering needs by the Nat1onal science Board and the *
e - -D\td%tor of NbF which Lndicatea greater sensitivity to, and

wtllxngnosu to uUpport. prxoritiea for 1ncreased tundxng of re—

'eaarqh in englnearing;
‘fhe linkages between tMe research community*and the induatp}qk*’f

practltloner ara %%uo Lmportant to the innovative process, and
. - B} . 0

 both the NSF and the NTF could encourage

‘h programs with e

Ly image of the proposed

fifiarncia® angd otﬁéf.aﬁpportr Basically;

NT¥ 18 not’au a yufa1L91 dnt;ty to the NSF, focusing"qufenginéek

S, oy 4nstead of ssiance, but rather as a complement.ary msutuuon e

~

- g@b whxeh daals prlmarily with the large “gray area" between the
. 0%&?&1!‘_[)!\& -0t t_;}_)e resegrch effort and its transfer and applxc_thon. to
o e L U
- the XQQuotrtal’or.gqx&pﬁﬁaﬁsutxuhtting where it can be most

‘ugeful .’

s v ‘




HeR. 4361, MMHE ADVANCED TECHNOLUGY FOUNDATION ACT -

The role I flave outlined for the NTF 1s ¢loesly related to the

provisionsfot H.R.4361. Larlier this. year, 1 also’testitiea

before tjfe Committee on Banking, Finance and Urban Affairs on

.

this biﬁl. The basic‘meuaago that I attempted to convey was qne
:x

of shared concern over the problem of technolwgical innovation in
. . . v
the U.8., toward which the proposed Advanced TochnologyiFounda-.

y - .
tion is pointed, but some reluctance to endorse all of the tea- _

o

t.ures ot the Foundation's asslyned proyrams. . -
. ” . .

p . - . Loe
On¢, of the more creative features of this legislation- is thae,

Proposal to estanlish a Fedaral.lnduatrial Extensaion Séfy}ce‘-
{(Fles). If ch;s FIES operated in:the same way as the ggf'i';ul§ur_q. o
, equivalent, {t should be of great benefit to small pbusiness b{ 
- L,t.hc entrepreneur a?d would strengthen tHia important paft ot odrﬂ'”

industrial infrastructufe. However, H.R. 436l also 1nclﬁdﬁ$:dﬁ

provision that would direct the FIES to “"provide grants andvlpgng:a-.
to carry out 1qdustr1af‘extonsion plans and programs". Tpié .
would have thé affect of substituting govemnment intrusion into

the marketpiace in place of valid and quite satiafactoky criteria

for the investment of private capital. , That is, as a result ot

interest group pressure, it may extend the life of non-essential

industries that are truly declining rather, than better investing

. the resources toward nurturing newer, and therofoie’possibly less
4 B ' .
well politically represented, technological and 1pdultrial sec~

tors. * We oppose such provisions awy unnecessary and quité likely

to result 1n an unfortunate skewing of the private capital mar-¥

T

ket. i ol ' . .

Aruitoxt provided by Eic:
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Where the markoh is alruudy skewed oOr bianed, however, iharo may

-

be an Lmyorthnt role tor the Federal 90vornmunh to help till gaps
: .

or to prbvide misaing ihcentives.* This dppédrs to be the case 1in:

industry today whore the emphusxs upon shorx turm txnancial .

pofformanua—-~tho “boeton line* --~Loaveu longor term RY%& b 1nvest-
montl_un;:r-fundod. The problems uaused by att@ncxun to shorg
term profitability at the expense ot longer teru }nvesunant have
‘also been eiacerbated by a variety of corporate mana%ement -
provlems, such as lack of technolugical traiping and awaruneus at
top management levels, lack ot approcLatxon for udvanood qualLty
control techniyues, lack of attention to manufacturing technology
1mprovamunts. and poo} labor practices. These arﬁ problems‘wnlcﬁ
the Federal §ovornment cannot easily addrésé. ?rovid%hg intorma-

'

tion anpd analysis to guide corporate decisions 18 probably the

. ’ L
approach' that would have to be takén, i

A more active role may, be desirable in the case of the under-
1nv;utmenc 1n lonyer term R & . Here there may be a role for

loans or othaer types of repayment contracta_for(prOJgdts intended

for eventual commercialization, bui which are tdo long terh for -

the privata'capital markets to support. This prqvision is part . \\:>

' of H.R., 43bl, <1t is very much like the Naélonal kesearch and

Development dgrporatign (NRLC) in thé United kingdom, which has
been 1in operatlon for a number of years. Wh le there have been
mixed reports about the ut.il.it.y oqu\e NRU(. Ad its abxl.n.y ;o
make wise choices for invcntment. a v:;} similar organigation
which has been 1'n 6pe::at.l.o|t bet\ko‘c;n’ t.h'e;u.s. and l.;rael. has h;d &

¥ ot
' . .

EHQJ!:‘- “ SRR . T
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- very high success rate, ‘This oryanigation, the Bi-national KR & U

(BlIRD) Faeunoation, was established with an endowment of U.b. ang

laraqlx tundu with the obgecciu«cpt tlnancxng joint R & D. E g—
"y
Jegts that wauld lead to commerclal products. A repayméit provi-

-

lth tor lucceuatul producte 1e uudu to ruplenish and buila the

' L]
fund. FrOm reporta 1 have Yeceived, the BIRU Foundation hae

operated in a highly successful manner, and there i1s a teastnable
roupeLt that such a tund operatlng sololy i tne U.s. could
L 3
dlBH‘De operated suceesafully.-

In sumuary, these two bills addregs the gsame yen@ric ,probléms,
anu have a large number of attractive features, lt would appear

that an ‘amalgam ot the two bills, eliminating the teaturus that 1

.

have uescriped, would make a very attractive pack

e. We in the

Ikeb would Le pleased to provide whatever assistalge we can to

ald 1n carrying out thia task:

.
v . -

*
HoRe 1243 -AND  HioRe 2525, -THk ECONOMICALLY BTRATEGLC  INDUSTRIAL
RLSEAKCH AND DEVELOPMENT ACT, AND A LL TO ESTABL1SH A NATIUNAL

COMMISSION ON  TEEHMMLOGICAL TINM®VATION  ANb INDUSTRIAL
MODERNLZAT ION. 1 :

.
® . ) .
E

Both of these Lills .in essence define studies that are to La
conducted, one under the direction of the National Academies and

the other by a specPal commission. In both of thuse bills, there

ar¢ a number otiherioud national concerns enumerateq and prubleum

idengified which.are real ‘and of current iggprest. Untortunate-~.

Ly, the asaumption of both of these bille 1s thdt a stuay, either

‘ry experts or by politically attuned ygroups wili Le able to offer

solutions to thése problems. , - ' . L
.
o “,
) ,°
N
. . -




For example, 1t is suyyested that, in H.k. 2525, a national
industrial strateyy could be dofrnod, including a Jﬁﬁpronenuxve
plan with leyislative robommendationo- In adoxqup, tAore are to
be recommendations on how to deal with such diverse and Cdmyiex
problems as economlic, edpc;t\onal, and industrial prmérxtxoa:
education and training of students and workers tgr tuture job
skills; retraining of workersp eitcndxng new technoloylas tolall
“mwrica'l basiC industries; promotion ot exportﬁ; relocation of.>

‘high growth industries into 4ress of unemployment; etc. Many ot

these issues are highly resistant to simple BOlutions, and each
one of these toplcs would be a very challenylny task to study,
with the mandate that 1s included in the bill. It geems an

me‘;nxblc task to lwnp them all toyether much less to assiyn a

very tigng,txmo 1imit fok the preparation of recommendations.

A very similar circumstance applies to tne study ot "economically
strateyic technologles". The output ot such a study, Lt 1t were
"to be carried Out) would have the character ot a natlonal eco-
nomic¢ plan.. Such plunnxné seums inappropriate in a dademocracy,

and particularly in such a larye and complex economy as the U.S.

wiitre the marketplace plays such an important role. My expecta-
' .

tion ie that the Fesult trom such an eftort would be partly tiite

and obvious, anhd partly unbelievable, afd 1 would not want keu-

Y

f;al policies set om such a basis.

In sunmary, we are opposed to the actions proposed in these two

bille, while concurring in their statements ot the problems to

‘

which they are addressed. . ‘

‘Thie ends my prepared statement, Mr. Chairman. 1 will be pleased

to. respond to any yuestiovnse you may nhave.

s *

T .

\
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DI, RUSSELL DREW
.. i '
4

Drs Draw recelves.hls B»’elor's degree In Ercingering Physics from the 4

Unlvarsity of Colorado ir 1953 and his Ph.D. In Physlcs from Duke University in
19¢1. { rom 076 to 1977, he served as the Asslstart Director for Nptlons!
Security Attalry ol the Otfice of Sclerce and Technology Pollcy, txecutive

Ottice of the Presldent. He was Director of the Sclence ard Technology Policy
o S ‘ .
Ottlce ot the latiorel Sclence Fourdation from 1973 to 1976 snd was » Sernlor

Statt Assisfz;n? Ir the Ottlice of Sclencel and TecﬁnoT’oqy from 196% to 10772, He

lsscurrent iy Pru\denf of Sclerce and Tachnology Consultunts, s small buslress
Invclved with developmert of sclent!fic Instrumerts and technlcal corsulting
L] L] . .

servicel,
’

Br. Drew 1s Vice President of Professgional Activities of the United

" States Activitles Poerd of” the 1ELE ard has cheired the IEEE Technoloay Pol fry
' v )

- .
Conterencd held In Wachirqtor, DC. Dr. Drew specfiallizes In Sclence and

Technolegy Pol tcy mbtters ond »pp!lcp;lon ot tochsolofy to edvpnced’ Instrumer~

.
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Mr. B'RQWN. Thank you very much, Dr. Drew.

First let me say that from the standpoint of the committee,- ]
think that we do look forward to continuing to work with you and
the IEEE on refining any proposals that we have before us that
seek to bring about a better situation in this area of technological
innvvation.

I would say that we have a continuing responsibility for at least
observing and evaluating the effects of what we are currently
doing s well as suggesting new ways to do these things better, and
if we do our job properly, it will be geneﬁciul. :

Let me offer one comment with regard to your general state-
ments about the inadvisability of attempting to do much in the
way of targeting or planning for particular ingustrial segments.

I think that you were correct in your opening statement when
you said that the Europeans look to us as leaders, in part, because
we do have a greater amount of freedom. We don't seek to con-
strain activities through national planning, and probably the best
example of the weaknesses of that are in the agricultural sector of
the European Common Market, which is planned, supported, subsi-
‘dized, and is probably the legst efficient part of the European econ-
()}l]ny and is about to bank™upt the whole economy as a result of
that.

Now there are reasons for that, and they arg endemic in an
Government operation. The agricultural sector 18 powerful politi-
cally and is able to get what it wants through the political appara-
tus rather than through the operations of market decisionmaking,
you might say. That can happen.in this country in sectors other
than agriculture. It happens in agriculture, too, here. But it's a
good éxample .of why you have to be careful in seeking to have gov-
ernment intervention in something that can be better controlleéz by
market processes.

Having said that, I think there is still a role for Government in
some areas. .

I would like to compl&ment you on the way you distinguished the
role of the National Technology Foundation. I think yQu are.pre-
cisely correct there, and I want to give some thought to your sug-
gestion that we shouldn’t remove the engineering activities from
the National Science Foundation because it’s more important to
maintain the activities in an environment which supports universi-
ty research. '

You have thought about this pretty seriously, have you? You
dpn’'t see any possibility that the engineering may, tend to get
somewhat slighted because of. the greater influence of the scientific
disciplines as compared with the engineering disciplines hefe? Not
that engineering isn't scientific.

Dr. Driew. Well, Mr. Chairman, I believe that first of all, the Na-
tiongal Science Foundation is sensitive to its constituencies. It tries
to listen, and 1 think has, by and large, done a pretty good job of
doing that. So the emphasis on engineering has been in response to
a much more aware engineering community, 1 think. In the past
this strong tendency to support the sciences and perhaps to allow
engineering to take a very, very minor role reflected the fact that
the science community had mobilized, if you will, that they were
sensitive to what the NSI meant to their communities.

154
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You had the astronomors, for example, doing periodic and quite
effective research studies in the National Academy of Sciences,
which identified the next generation facilities and the important
research targets. This engineering research study which was men-
tioned that is now ongoing in the Academy is a reflection, as a
matter of fact, of what some of us’in the engineering community
have said should be done of a contparable nature to what had been
done in astronomy, and in chemistry, and in physics in previous
years. oo

So I'm not so worried about the future role of engineering inside, '
the NSF with respect to the sciences, because [ think we have our
act in better order oh the engineering ¢cdmmunity side. 1 think
we're going to speak out and speak out vigorously for needs in ep-
gineering, and [ suspect. that we'll find a good, continuing balance
there.

Mr. Brown. Well, I'm not particularly concerned at the present
time. I think the atmosphere'is good there, and 1 comniend the
Academy. S 4 -

I've always commended the National Science Foundatigh for
what they are doing, but what happens over there occasionally is
that you get domination by a spirit which is similar to whgt Lord
Rutherford used to have. He didn’t believe in anything that had
any practical application of any sort. He might get interested in de-
signing better physics instruments but not anything that had to do
with anything beyond that. In fact, he thought it was positively
bud for n physidist to get involved with anything that had applica-
tion. " '

And if that attitude gets into the National Science Foundation,

. particularly at the top levels, it tends to slight anything like engi-
ht h

neering which might have brogder societal implications. That’s the
thing that's to be feared in thellong run, not the pregent gituation
s0 much. But you're not concerned nbout that?

Dr. Drew. No. As I say, I think the key corrective force is going
to be an aware, an involved engincerthg community. If indeed that
point of view should come into dominance in the NSF, I suspect
that we'll have no one to blame but ourfelves in the engineering
community. - .

Mr. Brown. I'm going to turn the chair over to the chairman of
the subcommittee at this point, Mr. Walgren,'and if he has ques-
litxm. then he can use his discretion as to howélong he wants to
take. |

Mr. Warcren. Thank you, Mr. Brown. ‘We gppreciate the time
you've been able to give tKis morning. _

I just wanted to ask again--the resistance or th};s opposition to

. transferring the functions of the National Scienée Foundation's En-

gineering Directorate to any proposed Nationil Technology Foun-
dation. Is there a Hubﬂt,yltilll split on that opinion in your organiza-
tion in view of the théught that a scparate engineering function
with respect ta the foundation would be very helpful from an engi-
neering standpoint? ,

Dr. Drew. Mr- Walgren, 1 think probably the contrary is true,
that the general, very strong opinion that I've heard from many
levels within the 1EEE is strongly in favor of' maintaining and

t ‘,' L4
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strengthening the engineeripg rescarch function within the NSF
and therefdre basically rvluining it there. »

The National Technology Foundation) in this particular ap-
proach that I've suggested, {argely works in an area which s com-
plementary to that role rather than in parallel with it, and I view
that as being a quite appropriate division™of~labor in this sense.
When | said the transfer of engineering, I really meant that there
was support of engineering research. There may be some other
pieces that would be appropriate to the National '{:echnology. Koun-
dation. )

There certainly is the support, say, for the Small Business Inno-
vation Research Act and similar functions which might very well
better belong in the National Technology Foundation than else-

‘whére, but this is a detail of organizational structure which I think

is less important than the general premise, which is, the support of
rescarch should stay as part of a strong NSF; yes.

Mr. WaLGreN. You're very comfortable with the engineering re-
search function staying within an integrated NSF? '

Dr. Drew. Yes, indeed.

Mr. WarLGreN. | see. - .

Dr. Drew. But we don’t think that negates the importance and
utility of a National Technology Foundation. I think we want to
try and stress that point—that t{;ere is a djfférent set of roles here.

Mr. WarGreN. Yes. It's so difficult on a political level to decide
or gather the necessary support for any particular economic effort
on the part of the Government. The people who say, “Look; stay
out; leave it to the marketplace; the marketplace should drive it, or
it shouldn't be driven,” it seems to me, have such an advantage
over the other side of the spectrum that says, “Well, there's possi-
bly a role for the Gpvernment in this area but not that area,” be-
cause if you don't agree on which area, at that point, that view-
point is essentially divided, whereas the other remains whole.

I noticed in your testimony, you feel comfortable limiting the
Federal role to essentially longer term research and development.

Dr. Drgw. And to attention to the incentive structure which ap-
plies to ipdustry. I mean there's an information function, there’s a
sort of linkage of the type of long-term R&D that is represented by
the NASA or previous to that, by the NACA role in aeronautical
research, that can quite conceivably be a part of this or would be a
part of this Natiohal Technology Foundatioh.

The area of manufacturing technology was mentioned here, and
the fact that there wasn't an appropriate Federal climate to sup-
port that.

Well, it's interesting that at least 10 Years ago in the NSF, there
was 0 manufacturing technology grogram, but it was a program
which struggled for its existence, budget season by b}xdget season,
in an institution that was not oriented to this type/of activity. I
know this because | was part of the NSF during tﬁat eriod, and I,
in fact, tried to nurture that small piece of the NSF, because even
then it was very clear that this was a growing and urgent area of
national need. : ‘

Mr. WarargN. But. - -

Dr. Dreew. But we didn't have the right institutional r&ru‘cture to
nurture and build that in N8I A

150




Mr. WarGueN. Yen.

Dr. Duew. And at NTF, you would. :

Mr. WaLGreN. Would the lack of that right institutional struc-
ture reflect my guess that that was an activity that was being done
almost around the edges, without direct focused political support
from the political directing agencies of the Government, and in fact
had it come to rige to the level of visibility in the NSF to the point
where the Republicans and Democrats started to tear it apart, it

+m—- probably wouldn’t have been able to survive? Would that be an
unfair characterization? .

Dr. Drew. Mr. Chairman, | guess T've never viewed, at least to a

very large extent, the NSFK's programs as being subject to partisan
;“pulling and tugging. . .

Mr. WaLcren. But we've had some very partisan pulling and *
tugging in the last couple of years.

Dr. Drew.- Looking at it from the NSF’s standpoint, I would

, Buess the programs never were viewed as somehow or. gther” re-
sponding to a partisan viewpoint but indeed responding to some
sense of national need.

It's quite possible that if the program grows and it becomes much
more visible and it doegn’t quite match the then-political philoso-
phy of whatever udminrstration exists at thit time, it could be jn

*  trouble. But for the ‘most part, we're talking about technolom{'ﬂ
which have much longer term horizons—and 1 would hope would
not be subject to that type of partisanship. ,

Mr. WarareN. Well, T guess I'm just trying to satisfy myself
about--the underlying rationale that is supportaple from your
point of view and t{m point of view of athers in this htea of picking
winners and losers. You indicate that you would be reluctant to see
the Federal Government' get involved in areas of declining indus-
tries, that the marketplace is signaling that they are truly declin-
ing, and yet I don’t know how we, on a political level, make those
judgments. If we could ‘fasten on the idea that we are willing to
substantially support research and development in any major area
of major economic consequences, perhaps that would find enough
support in the country at this point to provide some necessary abil-
ity to make progress in de'lininﬁ industries like steel and others.

Dr. Drew. It's not the r¢search or the long-term_technology de-
velopment, 1 think, that we have a problem with. It is perhaps the
next step, which then takes that and somehow or other artificially
shores up the industry through further direct ﬁnjylcing and inter-
vention. . .

Providing the right incentive structure, providing support in
areas where the current marlzé does have some defects—and 1
.would say that's in the longer term research-and technology a pli-
cations arena -would provide tools and would provide things wrnch'“
such declining industries could grasp and perhaps introduce into
fhc-ir- production processes tha® w()uid give them a new lease on
ife. C

giut at the point of actually financing that, I think we 2lly
have gome reluctance to see tﬁe Governmént-—Chrysler and Tock-
heed notwithstanding--getting into that on a regular basis. I think
there are some circumstances—clearly, there have been some inter-
esting articles written recently pointing to the Lockheed, Chrysler,
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New York Citd bailouts, if you will, as appropriate uses of Federal ‘

sug‘ﬁort ‘

e circumstances under which Federal support was granted
were very special in each case, and it seems to me you would not
want' to establish an institution that had that as a regular, as-
signed role going around looking for places to shore up. S

I think it would be better played out on an ad hoc basis for really
gituations where you felt a national need and that may be a na- .
tional security need. You can’t allow the last, steel plant to go out
of production in the United States, clearly, for some very impor-

*  tant national security reasons. You can’t let the last forging plant
or the last machine tool industry to go out of business.

So, there are some points at which the Federal intervention does
make sense. We just don't see this done on the basis of some invest-
ment bank which has a continuing rolling fund to do this.

‘Mr.-WALGREN. It just strikes me that perhaps if we had a broad-
er consensus on the importance of the initial health of the research
side, that maybe we wouldn't find ourselves in such de¢sperate
straits that we need to reach for either the bailouts or the major
bank decisions from Government, : _

We have the Commerce Department doing a little bit of metals
work around the edges, but they are already doing it when Con-
gressmen from Pennsylvania find out about it.

That seems to me to be a measure of the fact that they could see

. the handwriting on the wall and knew that this was a reasonable
function and had some discretionary funds available, but that was.
really about it in terms of the commitment of the Federal Goyern- .
ment. It Would seem if we had Rotten-in that area with both feét
earlier on, we might not then be driven to get into the—— :

Dr. Drew. The bailouts. . -

Mr. WaALGREN. The bailout-type involvements with both feet later
on. -

Dr. Drew. Yes, indeed.

Mr. WALGREN. MF. Gregﬁ/.l

Mr. GrrGa. Thank you, Mr.-Chairman.

Dr. Drew, can you explain to me, or give me a couple of exam-
les—I'm willjjng to accept the long-term, high-risk approach as
eing a pro ederal role, but give me a couple of examples of -

where this Klational Technology Foundation—specific examples of
yrograms that you would see them getting in—having—getting in,
if the Federal role were created. :

Dr. DrREw. One of the areas, Mr. Gregg, is, | think, a much more
vigorous implementation of the Stevensgn-Wydler Act, the provi- -
pions of which include a series of cooperatve generic technology
centers. 'Y :

Now, there havg been a few of those that have been generated
under the auspices of the National Science FBundation. I think
that's a reflection of the fact that they can be and are a useful part
of the industrinl scene. They bring Government in a kind. of incen-
@ve structure that brings industry and universities together. 1

‘ wl;)luld view that as being an area that could be expanded consider-

ably. ' . _—

I think there were in the Department of Commerce's initial pro-
posal for implementation of Stevenson-Wydler a series of such cén-

/
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“terms, most of which have never gotten off the ground. So I would .
‘see that as one aréa in which this new institution would operate.
" I mentioned the Federal Industrial Extension Service, which is in
one of the companion pieces of legislation. I think that is a highly
» useful and vyjuable service that should be started and permitted to
grow and provide the technology services to—— - :

Mr. Greca. Can you explain——

Dr. Drew [continuing). Small business. -

Mr. Greaé. Can you explain to me what you conceive the Feder-
al Industrial Extension Sérvice to be doing? What would they do on
the steeet? A small—give me-an example. What knowledge, what
abilities would they deliver to a small business?

Dr. Drew. Well, a small business has lots of problems. Some of
the problems are financial, basically, “How do I locate my next in-
crement of capitalization?”” The assistance in developing contacts
with that risk capital marketplace wduld be one type of service.

Another is assistance in financial management inside the compa-
ny—in other words, providing a finanal troubleshooter the com-
pany to deal with overhead rates that are getting out of control or
inventories that are not being managed properly, and soon.

I mean these types of assistance that can %elp the institution
in—-— ‘

Mr. GreGa. If you could stop there——

Dr. DREw |continuing). Small business in just running its busi-
ness.

Mr. GreaG. Do you think it's a proper role for the Federal Gov-
ernment to have somebody on the street avhilable to give that sort
of assistance to the sm#! business? -

Dr. Drew. I think that, yesgit runs very much like the kind of
assistance which is provided i¥} the agricultural field to the small
farmer. .

I mean basically the small businessman and the farmer I would
view as an important pajt of the foundation stones for our’ econo-
my. This isn’t free, by the way. You'd pay for those sgFvices. But
having the institutional structure that you could call upon, a place
. to go, if you will, to bring the expertise to bear on your problems is

what's important. ' :

There is a sort of R&D linkage——

Mr. Greaa. That role is presently taken up by the Chamber, the
local bank, local accountant, the local lawyer, but you don’t think
they're doing an adequate job? You don’t think the free market's -
adequately addressing the ability of small businessmap to get roll-
ing on his own? You think the Federal Government needs to be out
there aggressively seeking aut the small businessman and givin
the great knowledge which the Federal Government has absorbe
over g0 many years in the private sector? : ' '

Dr. DrREw. Those are your words, of course, about the Federal
Government’s great knowledge. I don’t view this as being the Fed-

*eral"Government'’s great knowledge that's being shared but provid-
ing linkages to places where the knowledge does exist. What I'm
suggesting is, no, that the existing private marketplace, while it
provides some of those functions, is not providing those completely
and adequately at the present time. f

There is a technology function as well.
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Mr. Grrca. Well, let me stop %ou there. If we follow that logic
forward and we compare this to the Farm Agricultural Cooperative .

Iixtension Service, which I think does a pretty good job in the farm °

communities, I suppose then we're also going to have to follow the
logic forward which delivers us a farm bi‘fl on the floor of the
House every year, which this year represents a subsidy to the
farmers which exceeds the net income of the farm industry in this
country. v

So we are going to move into the private sector, and take over,
and subsidize that industry, and we’rl have subsidized small busi-
nessmen dealing with subsidized intermediaries. Is that the concépt

-that flows from this logically? -

Dr. Drew. I don't see that as being necessarily the logical follow- -
up. As -a matter of fact, I suspect that the farm subsidies, it turns
out, subsidize the large producer, the very large farmer, and not
the small farmer. . ' .

You know, the small family farm, of course, is a very small frac-
tion of the total agricultural production base in the United States,
and for the most part [ think these major subsidy bills in agricul-
ture benefit the very large producers. '

The equivalent wouldg be benefits to the GE's and IBM'’s and
maybe AT&T's. If that was an outcome, I would guess it's certainly
not what [ would foresee as the result of providing this Extension
Service. )

Mr. GrEGG. The farm industry in this country—and it's going to
come as a surprise, I think, to my small farmers—the milk farmers
that are not subsidized—but the farm industry in this country is
the most centralized--centrally managed, quote, “free market en-
terprise’’ that this country has. It's managed right here in Wash-
ington. All the prices are set in Washington. Whether you till your
field or don't til? your field is decidgd here in Washington. Whether
you put your cow and milk it, or whether you cull your cow is de-
cided here in Washington by the rates that we set. f'
comparison between the farm industry and open market.

Now I don’t want to beat a dead horse, to pick a phrase that
comes out of the farm industry, but for the Federal Government to
get into the business of trying to promote small business, I think,
is—they are antithetical entities.

To move to another issue, you, have already existing in the Na-
tional Science Foundation, as you mentioned, the engineering di-
rectorate; plus, you have in the Commerce Department the respon- -
sibility for Stevenson-Wydler. .

You're talking about taking all of these various functions—and I
recognize your agency thinks engineering should stay tn NSF—and ,
merging t{;vm into one new operating entity which will basically
be a new National Science Foundation, only it will be a step up
from research. _ ¢ N

Yet, as I understand the bill, we're not talking about creating
any new funds for this agency. We're talking about taking the
present funding levels and moving them all into this new agency
with the transferred organizgtions.

If that's the case, why shuld we go through this whole restruc-
turing scheme? Why shouldn’t we let Comimgerce do its job with the
funds it has if we're not adding new f{lnds’.‘ls it #0 important that
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weo pull these agencien out and just reshuffle them? Is this really
that esseritial? d
Dr. Drew. We are supporting this as, we believe, a positive step,
and you say is it that essential? The n’nphcatlon~—and to go-back to’
my opening remarks—is that by restructuring that, they are not
functioning as well as they might in their current homes, and I
think that’s that a point that I made. I said, with all due respect to
the individuals and the efforts within the Department of Com-
merce and elsewhere, that there ig not a particularly receptive and
positive home for these functions..
As a consequence, the budgets have been really extre
bones. They've just:managed barely to survive.
We believe that an important posijive bengfit wi
bringing them into a structure which: has these
principal role, rather than burying i within a artment which
is, for the most part, not terribly aware or very interested in these
functions.
Mr. Gnm(} I think that may make some sngmﬁcant sense, but
once you've created this new entity—this new National Science
Foundation—National Technology Foundation, as it.will be called,
how do you keep it in its ballpark? =
.How do you keep it from not becoming the agency which decides
to start funding commercial technology, which is short-term, as
vergus long-term, which is commercially competltlve"
ow do you keep it from not becoming now the “super decider”
of 'what the marketplace wants and desires and making the outra- -
geous decisions which the National Science Foundation found itself
making when it decided to get into this area and the Départment
of Energy found it making when it decided to. get into commercial-
ization areas?
How do you circumscribe its activities so it stlcks wnth long-risk,
high-term commercialization and sticks to the projects Wthh are -
being pulled % t of these various agencies?
;. Dr. DrRew. 'Well, first, I would say you craft its leglslatlve man-
/ ate very carefully In other words, you try to provide in the lan-
guage of the bill the kind of guidelnes that will, first of all, start it
+ off operating-in the proper domain, and clearly deﬁne that domam
The second part is, of course, the Congress. An alert Congress
) presumably is going to, number one, be able to restrict in either X
appropriations or in other language the kind of functioning that
they thought was getting out of hand or getting into areas that'it - ,
‘ would be inappropriate. Indeed it seems to me that’s the job that /
you've being doing for a ‘couple of hundred years now, and I /
would--- - / - ’ /
Mr. GreGa. Extremely poor, I would note.
Dr. Drew. Well-—— .
Mr. Greca. We're usually there about 6 days after the horses /7

¢

have left the barn.
Do you think this agency--this new group—this National Tech- /
nology Foundgtion, or the ATF, shoule have the ability to make
direct grants ‘into the private sector for the purposes of creatmg
commercial products?

*
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Dr. Drew. No. No. We abuolutely suggested that was an inappro-

priate function, and we pointed out that we would see that as bein
one of the parts of the legislative mandate that should be removed.
» Mr. GrecG. At what point should this agency be allowed to make
a direct grant? Can you give me both theoretical, and then specific
areas where direct grants should be able to be available under this
agency into the private'sector? -
- Dr. Drew. Well, Ylet me point.out that one of the provisions
which is in the ATF has to do with this development of, if you will, -
a lending provision, which would be quite comparable to the NRDC
in' the United Kingdom ‘and to this BIRD Foundation which the
United States is already supporting. That is a process whereby pro-
posals come in, they are evaluated. It's a little bit different from a
direct grant. Funding is provided for research which-will eventual-
ly lead to a product.

The produc¢t that is. determined by the Acompan or"comp‘anies ©

that are involved, and the product that is produced then, with the
profit that is obtained, would return funds, by a formula, to the
original fund. ' : :

Mr. GrecG. What would be the bottem line, if you can just give
it to me conceptually, of what type of application would be re-
viewed? In other words, would the applications be directed at put-
ting a product on the shelves? Would they be directed at doing
long-term research? What would be the review standard?: -

Dr. Drew. It's restricted to research. I guess I could point out a
product that we're working on right now, for example. It's an ex-
ample that would seem to me would be quite appropriate.

Basically, we're working with a technology that was originally
developed by the-National Aeronautics and Space Administra-
tion—NASA. | would expect this is the kind of thing that the
Center for the Utilization of Federal Technology is supposed to be
doing. We became aware of thid technology, became interested in it
o leading to a commercial product.

But the NASA technology was so goxld plated thz;t it clearl§

~ would not be a commercializable productthe way it was. We are in

the midst of investing additional funds—+and this is a somewhat
longer-term venture than the typfcal industrial product and invest-
ment cycle—td bring forwatd ti;a technology wﬁich tvas supportéd
by Federal funds, but was, until we picked it up, was sitting on the
shelf. We asked for and received an exclusive license for it. We’
bringing it into a commercial product line. .

In fact, we are doing the kind of longer term research and tec
nology development that I would see fitting within this mode of o
eration, ' s

Mr. GreGG. And | presume you're financing it in the privatq
sector at the present time _ : ;

Dr. Drew. We're receiving support under Public Law 97-219, |
believe it is, the Small Business Innovation Research Act, and .
without that, we would not be where we are"today. This projec
would still be a gleam in our.eye but not an ongoing technolog
development. : ‘

Mr. GrrGG. It's nice to know that we do have Wat law alread
on the books, but aren’t we going to, under this proposal, attrac

1]
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into the application pfcess those programs which are the bottom
priorities of the businesses that are coming in?

I mean if they know that they've got a chance of making money,
they're-going to find the money. Aren't you really going to just be
picking up the really low priority program as the applicant here,.

- within that own business’ estimate of what's going to make money
and what's not going%:a\make money? '

Dr. Drew.. Well, you said low priority. Let me suggest to you,
look at it quite a little differently, and that is, any business has a
variety of places that they can put their investments.

‘The current dynamic within a business is, you take a look at’
those investments which are going to provide the quickest turn-
around, the-shortest return on investment that you can, and those
are your highest priority. - ©

Now, these other investments that are going to have a longer
term payout 'you've characterized as being the bottom of the barrel
or the lower priority; I would characterize as those not! necessarily
in that way—— -

Mr. Greca. No, that's not——

Dr. Drew. They are not being chosen and are not being support-
ed because they have this characteristic of having a longer term

¢y payout. What we're doing ‘here is providing an ppportunity for
some of those high priority investments to come on HQ\e much more
quickly. ' : X .

Mr. GreGG. Well, what we're really doing is we’re\\aking the *
‘high priority investment that we know that a company chp look at .
and say, “Well, we're going to get a good return on high\’;\)riority
investment, so we're going to invest our capital in that ‘invest-
ment,” and they've maybe got 10 high priority long-term invest-
‘ments. - '

The short-term, quick return investment, that’s going to be done
in the private sector. And they’re going to say, “Well, we're going
to pick up the private sector money to do those.” And then for this®
marginal number, 28, that's going to take the same time as the
other ones—""Well, let’s take a run at the Federal dollars for that

“ope; we don’t think there are” going to be much of a return on it;

_it's obviously not going to have the return of the other ones we've
prioritized ahead of it, but let's take a run at it because there are

¥ some Federal dollars,” and then the Federal dollars that are being
used are tax dollars. They're perverting the marketplace, because
.you're taking Federal dollars which are going to be used to fund
" that 28th project out of the taxpayer—out of the private sector, and
you're funding that 28th project. : :

If you'd left that Federal dollar in the taxpayers’ hands, invested
in the private sector, another company would have used it to fund
their No. 1 project. And you have perverted the flow of capital in
the manketplace, that’s what this national policy does. It totally
perverts the national marketplace, because it makes the Federal ®
Government the decision process as to where capital will flow, and
inevitably the Federal Government is going to pick lower priority
itets because the nature of the institution is such that it does that.

Dr. Duew. I would suggest, Mr. Gregg, that whatever the Federal
G(‘vernment would be prepared to do here is a small wart on this

.
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very large establishment which is the privdte marketplace. You're .
not going to skew that private marketplace ¥y much, and—— . -
" Mr. Greca. Well, don't tell that—— - '
Dr. Drew [continuing]. Not with any of the funds that you're.
talking about on this scale. _

« Mr. GregG. Dr. Drew, don’t tell that to the. persop who's out
there trying to borrow moneys today and is pdying the highest real ~~
interest rates they've paid in Aistory because we're running a $180- ..

" billion deficit. s N
The Federal marketplace is- pgitiverting the private marketplace,‘i o
and it's perverting the world matketplace; and it's one—you know, = ¥ "
it's a million.here, a millioA there, and adds up to_a billion here,a
billion there, which adds up to real money, as—— . - -
Ni}:'. WALGREN. The gentleman’s tinfe has expired. ™ d
Mr. GrEGG. Senator Dirkseri“used to say, and I recognize my
(time is%xpired, and I appreciate the chairmegn’s indulgence.

‘

. Mr. GREN. And we'l give the witness an opportunity to re- -
spond. & S ,
There "a lot of reservations*that I know we can all express

and probably befter someplace other than the record, but Mr.
Drew, please, if there's something you'd like to add, please go
ahead, and then we ought. to get on to the next witnes.
~ Dr. DRew. I would just like to thank the chairman for the pppor-
tunity to present our views, and I'd say we'd be very happy to.con- -
. +tinue th® dialog on this sybject. Iethink it's an important one. It's -
~one on which people can have quife different and valid: opinions or
outlook. We certainly think it's an important area for us to try to

_*provide more, light in an area where our understandings, I think,

.. are still growing and developing. _ '

' Mr. WaLGreN. Well, wé thank you very much for coming,*and
we appreciate your being a resource to the committee. Thank’ you,
D Drew. 2 _ P '
~*Dr. DREw. Thank you. : ' \

~Mr. WALGREN. The last witness for today is Donald Weinert, the .
Executive Director of the National Society’ of Professional Engi- ...
neers. : L '

Welcome to the committee¢, Dr. Weinert.

Mr. WeINERT. Thank you. . S ,

Mr. WALGREN. We appreciate your coming, and know that your
written statement will be made part of the record. Plgasg feel free
to communicate to the committee the points that you feel are most
worth stressing in any way that you feel comfortable. Thank you.

. STATEMENT OF DONALD G. WEINERT, EXECUTIVE l)lRECT(‘)R, . -
NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS

Mr. WrINERT. Thanks,very much, Mr. Chairman and membets of
the committee. It's a real "p{éasure for me to be here to give some
of our views, and I'm just going to hit a few of the hig lighi{ of
gome of the poihts mgde in my written testimony. ’ \

° We appreciate thefrole that your subcommittee is playing in this
debate, 1{’9‘ you k ywe-ve been involved in this debate on techno-

logical innovation tor many years, and, as we've already ggen,
there are many dimensions t¢ that debate.
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o think that one of the points | would like to make at the outset

in setting the stage is that while there are lots of good things about

-our’ system~and we've all alluded to these —rione-of us pretend
~that 'it's perfect, and we would be foplish npt to reexamine our in-
stitutions ‘and pur policies on a regular basis to see if, in the light
-of _chapging political and economic circumstances, some kind of

mddification 18 necessary, and I think this process is a part of that

" réexamination,

- “We can't automatically agsume any more that “Just because it's
Arfteriepn, it’s going to be No. 1 in the world.”. We're not in that

“positio anfv longer.
e

R |

* The .whole business of technological and industrial competitive-
megs has two major elements, as we see it in the engineering com-
“munity; figst of all, invention, the process of innovation that devel-
\ops new products and processes, new ideas, and then, secondly, and

'-"‘;e(_JUalIy' important, this attention to quality and productivity that
.. -means we do things in better and more efficient ways.

‘* We think that for both of these elements, the primary responsi-

" bility i8 really in the private sector, and I think that {)robably sums

up the feelings of the National Society of Professiona
regurds the basic Federal role. ' .

%9 think there is a Federal role, and we think it's an imgortant
one. We think it is most importantly focused on the right environ-

Engineers as

. ment for the private sector to carry dut its basic and fundamental --

responsibilities. . SR ¢ L
.f(,)hn Young was here last week testifying, and I htad an opportu-

- .nity to look at his recipe for industrial success. It was quite inter-

esting to note that really: what it was wasd a manual for good man-
agement_rather than a ﬁyrescription for ‘massive Federal action.

-Hé. poithted out, the most effective mechanisms a government can
use are those that foster innovation through maximizing private
sector resources, and I think we agree with that philgsgphy, in the
“National Society:of Professional Engineers. '

There are several proposals, if you will, talking about the egvi-

ronment for research and innovation, that everyone pretty Well
agrees on. :

We all pretty well agre
.made permanent or extepfi¥e®e all agree something needs to be
done with the antitrust [XW#To permit cooperative R&D in certain
instances; we all pretty well agree that the various proposals float-
ing around to make ¢apital more accessible to business are worth-
%hile and we ought. to continue to pursue those; and we all agree
that the Government needs to pay attention to the business of the
.educatiog, of technical manpower, the support of that educational

rocess by ‘ensuring 'a healthy seience and engineering educational -

ase, or helping to ensurd that. .
e need to get on with those measures. Those are part of ereat-
ing the right environment. .
Towever, it's less clear just how far the (avernment ought to go

in direct intervention, direct involvement in promoting innovation

and the innovation process.

Now, I'd like to just comment briefly on the several pieces of leg-
islation in that connection because most of them envision a more
direct Government role.

. - *

B’“‘k e R&D 'tax credit needs to be

o
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First of all, we see HLR, 4361 that calls for pn Advanced Technol-
og l'oundatlon as an overlay on the existing system rather than a

titute for anything i e existing system

Now that overlay doesn't seem to us to hold any real promise for
getting things done any better or more effectively than our current
institutions that exist in Commerce, the National Science Founda-
tion, and several other places.

We see a lot of problems with an overlay agency like the Ad-
vanced Technology Foundation. First of all, it seems to be focused
on our strength rather than our weakness We're the most inven-
tive Nation in the world by any meaaure——any standard that you
. care to choose—and any failures we've had in convertmg this in-
~ ventiveness into usable products and processes have more .been
management failures, economic factors, and restrictive Govern-
ment ?ollmes than they have been any kind of a failure in our
technological ability.

While there’s no question that $500 million invested in advanced
research, as envisioned by the Advanced. 'I‘echnology Foundation, is
bound to produce some valuable results, it+idn’t gomg to address
tHe roots of our competitive problems.

L/

And, further, if you look around to the COnstltuencxea who would =

be most supportive of this type of a proposal—the business and
education R&D community—you don’t see any groundswell of en-
thusiasm or support for t{le concept of the ATF, and they're the
ones that are most likely to directly benefit, if there were an ATF.

In short, we don’t see any well-defined mandate for H.RT 4361,

for an oveﬁzxy Advanced 'I‘echnologi Foundation, and we dont see

KI real gap in our, present structurd that it would fill.

ow, H.R. 4361 does have an element, that 'Dr. Drew mentioned,
-that we would also like to support. That’s the business of promot-
ing the diffusion of technological information, not so much busirfess
information, as the discussion that was held a little earlier—Mr.
(Jr&;;g with Dr. Drew.
think that ‘an extension service to disseminate technological
information about generic technological processes and knowledge
to the States and to business would be very valuable in the same
vein as an Agricujtural Extension Service, but focused on dissemi-
nation of technological information.

Now thére happens to-be a law already on the books, the State
Technical Services Act, enacted in 1965, that would really permit
this, and we wo advocate that if we want to do this, andgwe
think it's a gooden, that we look to existing statutes. That was
last funded in 1971 and zeroed out after that. We think the mecha-
nism is there in existing statutes to do this diffusion process.

Another bill, H.R:. 1#43, calls for a- means to gather and analyze
competitiveness—thg competitiveness of various industries. We

) (hin‘( we already have this capability in the Office of-Competitive
Assessment in the I)epartment of Commerce.

‘Now maybe we haven't paid enough attention to it. Maybe it
hasn't been effective, for a variety of reasons. We think, let's make
it effective; lot's better fund it; let’s make it more: vnslble let's
make it more available; but let's not supersede it.

We think also that if we are looking for studies of cqmpetitive-
ness in various indugtries, that we also have the Nationa lgeaearch

v
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Council under the guidance of either mean the National Academy

of Sciences or the National Academy of Engineering, to conduct
studies, and they have done sonfe excellent work.

As a matter of fact, if you look carefully at the study issue, there

is another bill, H.R. 2525, that’s proposing sort of an omnibus study .
of the U.S. technological posture. V\}:eothink the Young Commission

is already engaged-in that process, and we ought to see what comes
out of it before we gun off into another study of our technological
posture as proposed by H.R. 2625. o " A
Now we thunk in H.R. 4415, the Manufacturing Sciences and
Technology Research and Development Act, there is something
very worthwhile—the idea of creating research centers that focus

_ on cross-cutting process-oriented work—incidentally, not unlike the
centers proposed in the COGENT program now puthorized but not
funded under the Stevenson-Wydler Act. .

The Centers for Cross-Disciplinary En ineering Research now
being proposed by the National Science g‘oundatlon, by the way, .
are also very similar in nature to this.

Whichever form we pursue, we think centers that can respond to
well-defined generic research needs that have broad industrial ap- .
plicability arid broad industrial involvement are worthwhile. ..
! We would like to focus on the NSF—the National Science Foup-

- .dation program. It's in being. We think it can be promoted to ac-
complish the purposes of these generic cross-disciplinary research
centers, which we think are an important partnership between
- education, industry, and government. Again, existing authorities

-+ would permit us to do thi# without going ahead with JR. 4415.
wd Now if we look at H.R. 481, the Natjgnal Technology Foundation,
we can see a lot of attractive featurgs. There is always & certain S
compelling interest in organizing things better and bringing them
to;ﬁ-ther, and we see that same type of attractiveness.
owever, we really can’t see a compelling case for the tremen-

i dous costs and dislocations that would inevitably result in creating
.. A new foundatipn, particularly in light of the direction we're cur-
2w rently taking with the National Science Foundation to expand its
‘role in the engineering area, and, as a matter of.fact, I see ‘some
dangers in" creating a National Technology Foundation while, at
the same time, we're trying to promote the partnership between
~science and engindering in the National Science Foundation.

i We feel that partnership is very important. You really shouldn't
{5 W separate engineering and technology from science. They need to,
b3V work together. There is a big gray. overlap area between the two,

-4 aid we think keeping it a]l together in the National Science Foun-
‘& dation in the R&D) and support for educatign area is a much wiser
vk course than splitting it off into an indepen Elt foundation.

By We look to the NSF with the Ieudersﬁ)\i of this subcommittee, by
Fthe way, to provide the focus of basic and fundamental research in
¢gducation for both science and gngineering, and in recent months,

By the wui{, the NSI has demonstrated not only its interest in \)
agtoing this but its williggness to move in this direction. All it needs
...48 the authority and thé resources.

L% And I'd like to make a_very important parenthetical statement
,\. ¢t this point. We in the engineering community feel very strongl

' wﬂ this new partner comes on bogard--engingering und'technof:
N A _
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ogy in e National Scienee Foundation--—-we must nbt degrade the

capabilities of the longstanding established existing partner, basic
scientific research. . .

We have to find the resources to expand the role and support of
engineering and engineering education without. taking money

. away, and resources away, from basic scientific-research, which is

extremely important, and we, again, feel that those two things
work very, very closely together.

Again, | mentioned before' the cross-disciplinary centers in NSF-.
We think they've very important, and we think that's an oxumplo
of the kind of program where NSF can promote needed research in
our educational institutions which, at the same time, happens to
have the added benefit of training engineers in pr uctlcal problem-
solving work, the kind of training and education that they really
need. It accomplishes both purposes.

We urge you to continue to encourage NSF to foster not only pre-
mier science but excellence in engineeffig. ,

I guess, in conclusion, I could say that we feel that we have in -
place most of the authorities and the institutions necesgary to deal
with the Government role—the Federal role in support of innova-
tion, inventiveness, industrial competitiveness, and we think that
role is to foster the right environment und to use direct measures.
onlywhen those direct measupeg can maximize the availability and
the capabiljties of private sectof resoarces.

And we L,un commend this subcommittee for its initiatives with
the National Science Foundation to modify its charter and move it
in the dirgetion that we think is so important.

Thank you, Mr. Chairman.

|The pxepurvd statement of Mr. Weinert follows:|

a
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Good Morning. M. Chairman, Members of. the Subconmittee. 1
‘ am Donald G, Weinert, P, E., Ex.cuttve Oikpctor of the National
_ Soclety of Profess fonal Engin_eers, (NSPE). which I represent here”

today, T . . S

-
v

NSPE is a nbﬂ technical professtonal society. mpresenting
over 80,000 enginaer mqnber*s nationwide, Our members are organized
into 54 state socleties .and over 500 local chapteq. and work in
1ndustry. private practice, government construction and education,

We are Pleased to have this opportunity to express our viows
on the Federal role in technological innovation. For several years
'now we have participated in the evolution of the "innovation*
depate and appreciate the conhribution this Subcommittee is
oak ing. Clearly, If the nited States is to maintain world leader-
ship in technology markets, wa must re-examine our policies in 1ight
of chonging ecdnomic and political clrcumstances., ue c4n po longer

' afford to assume that technological Pra-eminence is automatically
. American,

~

v
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ju Technological and lndustrlal.competitlveness depend§ on the
pursult of two distinct lines of éndeavpr.t'On one hand, fnvention
and innovation assures that we will make new, 1mprov:; products and _
serviées. Attention to quality anﬁkprodu¢tlvity. on the other hand,
assures that we will make these things in better, more efficient
‘ways. We -bel feve the primary responsibility for these activities
11es within the private sector, not in government. Government's
responslblllly is to'Brovide the right environment. In testimony
presented to this Subcommittee Just last week, John Yoyng. President
of Hewlett-Packard, outlined a recipe for indistrial succ;ss. Mr.:
Young's recipe consisted of a manual for qood management, not a N
~prescr|ptton for Federal §ction. As he pointeq/out. the most effec~
}lve mechanisms the government can use to foster innovation are those
which maximize private sector résources.
'There appears .to be fairly universal agreement that proposals N
to make permanent the RWD tax credit, to revise antitrust laws to
permit, joift R&D ventures, to foster availabiijty of capital andsto
support the education of technical manpower are all desirable
government activities that would help maximize private sector .
resources. }t is les§ élear. however, whether government should get
more directly Involvéd in the business of~promot1ng.1nv%ction. o
innovation, and productivity improvement™ On this point we urge
cautfon,
The severa™pieces of legislation now before this Subicom-
~ mittee provide an excellent opportunity for discussion. H.R. 4361
galls for an Aannced Technology Foundation that would put

| : .
government directly into the invention/innovation business by

¢
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{:Pelecting specific neur-mafket technologies for investment. We see
several problems with this’, '!& seems to be an at;empt'to cbre our
strength, not>pur weakness, ﬂ e are the most inventive nation ‘in the
world. Our failures to capitalize on this in certain industries has -
more to do with management failures, economic factors and restrictive
government policies than it does with our techﬁological abilities,
While 1nvésting another $500 million 1n¢"advanced,9learch" as
called for in H.R. 4361 wil) undoubtedly produce some valuable
results, it will not address the roots of our competitive-prqblems.'

Furthermore, Comstituencies one_w0uld expect to benefit from the

ATF, the bus iness and univers%ty R&D eaders, have yét to express
any broad consensus of enthusiasm for this idea. In fact, our
experfence indicates that advanced research can best be fostered by
free market ‘forces, except perhaps in selected defense and envi- '
ronmental areas. .

Further, we go not find H.R. 4361 responding to a well-

- defined. mandate, nor. does ihére appear to be any gap in our present
strucidre;that‘woufd ke filled by establishing this Foundation. It
seems unlikely that ; néw agency will be better equipped to determine
unmet needs in advanced technology:than the private sector'itself.

H.R. 4361 does have what we believe to be an e;tremely tmpor-

tant element - tﬁat of promoting thé!diffusion of tachnical informa-

tion. However, we suggest that rather than create a new bureaucracy
for this purpose,,the Subébmnittee eons ider the State Technical

“Services Act, enacted In 1965 and funded until 1972, when it was

o \ : o
~+" zerced out of the budget. This law is still on”{he books and, {f

N o

. , | /‘ - | i |' v . ‘.(:., .
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" ¥
funded, could be udgd to disseminate technical information to the

statés. in the manner of the “"extension service" that has proven sO
successful in agriculture. We would be pleased to provide additional .
information on this program if the Subcommittee would 1ike to further
"pursue it. |
Another bilj}, H‘;. 1243, calls for a new naons to gather data
and analyze the compexitiveness of valous inGUStries ‘We already
have this capability through the Office of Competitive Assessment in
the Department of Commerce._ This office has done excellent analyses
of‘the petrochemical, thleconﬁmnicatiops, and civil aircraft indus~
‘tries. We believe it should be better funded, moré‘visible and more

arailable, but certainly not supercedod. The National Research

> Council, too, does ay outstanding job.of studying various technolog-

’

ical problems and recommending solutions. Further, the President's'
Commission‘on Industrial Competitiveness is conductingithe'indepth
assessment of the U.S. techno\ogical posture as proposed by H.R.
+ 2525. In sum, we urge the Subcommittee-to examine existing struc- -
‘tures and statutes to accomplish the'obﬁectiveéJposed by these bills.
~" A potentially beneficial Federal ihitiative,l)e; in H.R. 44i5.
TheiManufacturing Sciences and Technology Research.ﬁnd Devefopment'

Act. This bill provides a mechanism to create centérs for manufac-,

-
’

turing research and technology utiiizationb which'essewtiaiiy are
research centers that focus on cross-cuttidg.\process-oriented work,,
simifqr to the prENT program{authoriied'but'not funded under
Stevensonéﬂydler. The Centers for Cross-disciplinary fpgineering

Research nQw proposed by NSF are also simiiar In whichever form

"\ you choose these 'centers ‘all have the ability to respond to, speci-




fic, well defined research needs, with broad industrial applicability
and 1nvolvenent. ‘We are particularly supportive of the new NSF

pogram, which provides a means to both accomplish ‘needed research

" and frain new talent using current, practical engineeging problems .,

Engineer ing education néeds mdre of this type of experience to best‘
prepa}e engineers for professional practice. Once again.texisting
agencies and authorities c;n accomplish the aims of H.R. 4415.

 Wnile Mne objectives of H,R. 481, the Nattonal
Technology Foufation, do not believe there is a compelling case
to create a new foundation to meet those objectives. True, creating
an NfF would coalesce technology and enginéering funqtidns in the

Federal .structure, and in doing so might focus more public and

political attention on their importance. However, given the fiscal

,realiiies of federal budgets and thelorganizational real ities of new

feder d1 bureaucfacieé, we do not believe the enormous resulting

‘costs and dislocations are justified. Rather} with the initiative

, of this commjttee, thé'engineering cammunity 1s looking to the

National Science Foundation to seﬁve as the focus of basic and

fundamental research and education for both science and engl-

neering. We believe science and engineering must remain close

partners and thit engineering and technology must not be separated

Into a new agency. In recent months, NSF has demonstrated that

while preserving its excellence and fntegrity in basic science, it
; 3
can and should serve equally well for engineering, We applaud this

direction, and urge its continued growth.. The cross-disciplinary’

. <Centers are one example of NSF's potential to support emerging,

‘Interdiscipl inary research areas .that deal with systems, processes,

kLl
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methods apd mater i.als. We hope grograms of this type will expand,

.and in doing so strengthen the Foundation. The Subcommittee has

recognized this important role for the NSF with your approval of an
amendnent to the NSF charter to enhance NSF's comnitment to ‘engi-
neer ing. We urge you to- continue to encourage NSF to: foster not
only premier science, but also excellence in engineering. '

In conclysion, we belie\;e that by creating a climate in which
invention, innovation, productivity and quality can thrive, the
government can. then use more direct mechanisms such as NSF “mos t

effectively. In this environment, our o;':tstanding base of science

and education can lead us to excellence and leadership in technology. -

’ .
' v
'
-
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NSPE BIOGRAPHY OF EXECUTIVE DIRECTOR

DONALD G. WEINERT, P.E.

[ -
Donald G. Weinert, P.E., was appointed Executive Director of the e
80,000-member National Society of Professional Enginears (NSPE) on -6
R Septamber 1, 1978, following a highly successful military career in

which he attained the rank of Brigadier Geharal.

Prior to assuming his position with the Society, Mr. Weinert held
several prominent positions with the Army Corps of Engineers, including
Speciskl Assistant to the Chief, with responsibility for establishing
and managing an accelerated pollution abatement program for the Army,
and as chairman of the Department of the Army's Ad Hoc Study Group,
wnich investighted ways of improiving opuriticn and mainteaince of Army
facilities. Domestically, military assiguments involved planning,

\ design.and construction management experience in water resource develop-
ment in California and Arkansas. - Foreign service included tours in
Germany, Korea, and Vietnam. ‘ :

A number of distinguighed honors capped Mr. Weinert's military
career; :including three awards of the Legion of Merit, a Meritorious
Service Medal, two Bronze Stars and four Army Commendation Medals.

A graduate of the U.5. Military Academy at West Point, Mr{ Weinert

recejved his Masters in Engineering from Purdue University, attanded
the U.S. Army War College and has participated in the Army's Advanced
Management Trainihg Prugram at hocthwedstern Lpiveruity. Prior to
assuming the position of Executive Director, he served on both the
Professional Schools Committee and the Ethics Task Force for NSPE. .

. His Professidnal Engineer registration is in the State of Texas.

Born in Aberdeen, South Dakota, Mr. Weinert, his wife Suzi and
their five children novw reside in McLean, Virginia. He has been
extensively involvéd with Little League and Boy Scouts of America
activities. '
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Mr. Waraien. Well, thank you very much, Mr. Weinert.

You emphasized the importance of the cross-disciplinary centers
and the generic technology centers under the Stevenson-Wydler
afd-the informatign services, and as I understand it, perhaps after
we had the State 8ervices that you referred to, we have the Nation-
al Technical Information Service, which certainly from its title has
a charter directly on point, and yet you are hit right between the

eyes by the fact that we have done nothing, literally nothing with
" those agencies. Stevenson-Wydler wasn’t even picked up;-the NTIS
is funded wjth partially amount of money. The information related »
to the Japanese technology information effort turned out to be one
man in Tokyo, or something like that, that was eating up half o(
their allocated budget in salary alone. It's just nonexistent.

(iiven your recognition of how important those functions are,
why do you think we find ourselves at this point in 1984 having
reached almost a crisis point in some of the areas, where we be-
lieve )thcse functions would have made a contribution, with no
effort?. C ' '

Mr. WewneErT. Well, you've asked really two questions. One has
to do with the cross-disciplinary centers, and the other has to do
with the irformation service.

Mr. WaLGREN. My purpose is to say that you've stressed all these
functions, none of which have had any government effort, even
though we have a structure that has been put there but not used, ‘
and the question is why, in these areas, which you have put great
emphasis on, have we not used any of them that we now feel we
need to point to usiisting? ' ' ) “ .

Mr. WEINERT: Offthe first pdint, the cross-disciplinary centers, |
think we have recognized that that’s important and are now put-
ting a great deal of emphasis through the National Science Foun- .
dation Cross-Disciplinary Centers. . .

It doesn’t make any difference whether it’'s a Stevenson-Wydler
COGENT-—whether it's an NSF Cross-Disciplinary ¢Center or
whether it's a H.R. 4415 center, they're all aimed at the same
thing. :
| think we've focused.#fi“the right one—the ‘National Science
Foundation Cross-Disciplinary Centers, which are now being
funded, with the wisdom of the Congress and the support of this
subcommittee and ‘many others in the Congress, and I think that
we will continue to put emphasis on those.

Why we waited this long, why we didn’t do someéthing when Ste-
venson-Wydler passed, | can’t really answer that question, but I
can say that we nowsrecognize the importance and are doing some-
thing under an existing institution to deal with that problem. .

Now on the information dissemination, that's a much more diffi-
cult question. T am not familinr with what went on in the Congress
hack in 1972 when, T am told, for largely political reasons, that was
zeroed out. of the budget by a particular Congressman who didn't
happen to like that program.

Now whether that happened or not T don’t knpw; I wasn’t here.

It is clear to me that if the Congress recognizes the importance of
this dissemination process, and the private sector and the engineer-:
ing associationg got behind it and work with you, as we are pre-
pared to do, toexplain how we feel:it :an be .implemented to the

j .
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« " bent benefit of all, that -we will go ahead and take that authority
and fund it. . ' . L
I think that’s all the decision thay has to be made. If you all in - .
the Congreéss, with our urging and support, decide to fund that ini-
tidtive, we're prepared to support and work with you to go ahead
and fund it, and we'll have an information system th place if we-
~do, without any new legislation, by the way. S
Mr. WaLGREN. Thank you very much for that response. N _
The Chair would recognize Mr. Gregg from New Hampshire, and -
ask if .you wouldn't take the chair in a brief absence by inyself and. . *
. confiftlie-on with the recognition of' Mr. Bateman at the proper
time, and [ hope to be right back. . . S X
Mr. Gurca. Mr. Weinert, you're saying essentially that wé al-
- ready have on the books all the legislation we need in order to do .
what these bills ure proposing that is appropriate.
Mr. WriNerT. We could meet the objectives of these bills with
legislation and institutions that we currently have if we just decide
to give them the emphasis and support they need.
Mr. GreGi. The NTIS retolving fund is held up, I think, in Com-
merce and-Energy right now. It's a $5 million fupd, as I recall.
You pointed out that NSFsis now aggressively pursuing the cross-
fertilization programs—or however we want to describe them.
The momentum to accomplish these goals appears to be in the
Congress today, and as a result of that, we've got these bills before
us. Home of these bills go beyond the proposals which you seem to
be endorsing. Do you support direck grants—— '
My. WrinerT. No. . '
Mr. GreGG [cpntinuing]. For commercialization, :
. The upproprﬁlte role, it would seem. to me—and tell me if you
" agree with this--would be for the Congress, rather than to create -
new agencies and to pass new legislation, to aggressively pursue
. the l(ggisluti()n it has on the books. ' '
Mr; WerinerT. Yes; at this time, certainly as the NSF is evolving
this new role, we ought to see where it's going to go, how far we
can take it. . : ' '
You know, if 5 gears from now we decide we really need to con-
solidate all these things into a new agency, we ought to reexamine
that, but I don't think there's enough evidence on the books now
that says wesre really going to gain that mugh for the tremngndous .
cost we're going to pay in dislocation and tke overhead of a new
agency, to justify bringing it all together in a single organization at
this time. [ thini we need to pursue what we have. -
Mr. Greaa. How about a simple sense-of-Congrgse resolution that
says we've passed all these laws, let's now use th&m?
Mr. WrinerT. That’s much more in your realm-‘{gf interest than
" mine, but that seems to make Henio. ’

Mr. GrrGa. I'd yield to the genffeman from Virginia.
v Mr. BAteMAN. Thank you, Mr. Chairman,

[ got in late, as I'm.sure you're aware, Mr. Weinert, and [ en-
joyed what T heard; It seems to be fully consistent with the thrust
of my thinking before I got here. . . ’

* Given the fact that I'm doing all this coughing and 1 agree with
what you said, I'm going to witﬁhold any questions.

\-
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. Mr. Greaa. 1 could follow up with one further question, do you
support the-dirdet grants for generic technology development as op-
posed to commercialization? - ’
Mr. WeINeRT. You're talking about the mechanism to fund it
through one of these generic centers?
Mr. Greaic. Right. . L .
Mr. Weinert. By a direct grant. - i
What we support in these generic centers is a cooperative effort
that involves. industriak private secto\; money and input as well as
Government and education copperation. It's a tripartite arrange-
- ment where the educational community, the Governmént, and in-
dustry work together, and we're not talking about the Government
sitting olit here setting priorities and giving out money and saying,
“All right. Now you.all go to work on this with the, money that
we're giving you,” a la the sewage construction grant program, for
instance, that's run by EPA, although that is not 100-percent Fed-
eral either. _ "

Mr. Greca. Thank you very much. I thank all the witnesses for
taking time out of their busy.and hectic schedules to help us with
this very immediate problem and one which I think the Congress
has to address. . ' :

We stand adjourned until tomorrow at 9:30 a.m.

Mr. Weanvert. Thank you, Mr. Chairman.

[Wheroupon, at 12:05 p.m., the subcommittee was adjourned, to
reconvene at 9:30 a.m., Wednesday, June .13, 1984 | '

. /
Y ) !
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 FEDERAL ORGANIZATION FOR .~ *"
. TECHNOLOGICAL INNOVATION |

, . WADNESDAY, JUNE 13, 1984 - e
. N : - R

. U.S: HOUBE oF REPRESENTATIVES, . 4
. " COMMITTEE ON SCIENCE AND TECHNOLOGY, P
" *SuBcOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLGGY,
) A L CT Washington, DC.
*  The subcommittee met, pursuant to notice, at 9:33 a.m., in room
. 2825, Rayburn House Office Building, Hon. Doug Walgren (chair-
" man-of tge subcommittee) presiding. . s
.+ Present: Representatives Walgren, MacKay, Lundine, Boehlert,
and Skeen. o o o ‘
© . Mr. WaLcreN. Today'we continue our hearings on Federal Orga-
higation for Technological Innovation by focusing on legislation
vhich has been introduced by various Members, encouraging the
development of technology for robotics and ‘'manufacturing. .
In particular, there are two bills, introduced by Mr. Fuqua, the
chairman of the fidl Science and Technology Committee. 'i‘hey
are H.R. 4047, & d the “Robotics and Automated Manufactur-
2 and Education Act”; and H.R. 4415, the
anufacturing Scid®es and Technology Research and Davelop-
ment Act,” which is the Houge counterpart of a Senate bill, g
1286, that has been introduced by Senator Slade Gorton. Both bills
are concerned with establishing programs to conduct research and
development for improved manufacturing technologies.
In-addition, the subcommittee will:also be discussing’ H.R. 4245,
the “National Professions and ‘I‘echn%o Foundation Act," which
builde on another bill entitled the .’ a?ywnal Technology Fognda.
. tion Act” and includes some threhds, covering all the profession@
which address national needs in this.gr'ea. _ :
~ This committee has an ongoing interest in innovation and tech-
nological change. 1t is our charter in the Congress to be a public
forum’ for ideas and suggeetiorxgethat respond to the prolfems in
particularly the scientific srea. Certainly our econoimy-needs an on-
going teview in this area.‘Qur problems are great, and the pace of -
change is perhaps top quigk for this organization as a government
to keep up with. On the othér hand, we want to follow thefie areas
‘a8 closely as we can to bring knowledgeable comment into a formal
process which can then be there for the raview of other Members
of this body and ‘other govern¥hg agencigé, both in the executive
and in the Congress, so that we have a-recordghat dhn give us the
bést guidance in this area. o . oo -

am,
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Congressman Fuqua wag going to lead off this morning but he is
starting his own hearing down the hall, and therefore, has to be
delayed in the agenda, so let’s go directly to Dr. Tesar, a director
and graduate research professor at the Center for Intelligent Ma-
chmes and Robotics at the University of Florida,

Dr. Tesur, welcome back to the committee. We appreciate your
being here. Just as o 'matter of form, all the witnesses should know
that written statements will be reproduced as submitted on a word-
by-word basis, ¥Pthey will be in the record for later roview. We
certainly want to encournge you to use.the time that we have for
whatever ermpphasis of points and development of points that-you
feel it would be good to focus on. Therefore, if you would, present the
oral testimony in that fashion. We certainly appreciate you being
here. .

STATEMENT OF WK, DELBERT TESAR, GRADUATE RESEABCH
PROFESSOR OF MECHANICAL ENGINEERING, AND' DIREGTOR,
"CENTER FOR INTELLIGENT MACHINES AND RORBOTICS, UNI-
VERSITY OF FLORIDA S

Dr. Tesan. Thank you very much, Congressman Walgren. Again,
it is a pleasure to be back und to have another opportunity to sup-
port the congressional interest and activitygn the field of robotics
in manufacturing. What I would like to d simply to mention
that my testimony, which is written, covers; w finite number of

topies: ‘

First of all, that there is an international race thfit is ongoing in
the field of robotics; that robotics has an economic basis for its in-
terest, not only by (Tongruss_&lmt also by industry. ] summarized in
the testimony a fairly extenSive statement on tﬁv next generation
of robot technology, which is appended in much more detail at the
‘end of my written testimony.

I also include in this writterd tebtimony, structural -questions to
enhiance US. productivity, which looks #t some-of the principal

* issues facing industry when it comes to technology base and human
capital for manufacturing. Then I make a few specific comments on
the bills themselves, specifically TLR. 4047 and H.R. 4415, referenc-
ing some updated data that T am now presenting to the committee
on what’s happening in our. international edmpetitiveness in the
trade in manufactures, specifically in the area ofmechanical tech-

’

nologies. ~
So*with tigat in mind, Congressman Nr(?n', I woq_ld like to pse ~
malzg my principal points
Mr. Warcrem. Fine. . :
Dr. Tesan. I think you can hear me addquately. Is that right?
“Mr. War®uen Yes, fine. . . ~
Dy Trsar. First of alff economics for U.S. manufacturing is one
of the points\l am going to be rising, looking at the R &'D prior-
itieg for the system, very quickly, looking at the U.S. weakness in
t&hnology associated with mamifacturing -briefly commenting on
~thesnternational race for robgtics, deseribing very briefly The next
rz(in(-ruti(m of rohot technelogy, and then specific comments on the
il itself. % w ;
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[ $ Without being too repetitive, I want to summarize some of the
t, issues which may put this robotics bill into context or perspective.
U 3 First of all, when it comes to the gross domestic product distribu-
“stion_for the Unitéd States, manufacturing remains at about 22 per-
- fnt of the gross domestic product which overwhelms all of the
other wenlth generators that we have ip dur society. Furthermore,
'might say that it is very similar to the breakdown that you have

in almost every industrialized nation.

In the 1983 trade exparts and importy, we find some new issues
showing up fairly clegrly. Continuing a deficit in thp nonmanufac-
tures of about $50 bilon for 1983, that loss seems to be accelerat-
ing for 1984, from all indications in the public media. On the other
hand, 63 percent.of our total trade is in the field of manufacturing
which no lbnger is a strong indicator of the strength of the United
States. We are now- losing at the rate of about $30 to $35 billion
explicitly in manufncturing trade for 1983, and it looks like it is
going to be much more severe than that in 1984, : :

Now if you look at the manufacturing field and break it down
into four components, exports are at about $55 billion for mechani-
eal and about $100 billion imports, so we have a loss of about $35
billion just in mechanical technology, which includes the making gf
shoes and clothing, textiles, gutomobiles and equipment of that
type. Chfnicals are fairly strong; they represent 12 percent of our
trnde. Electricals are weakening, we might say, slightly negative in
fact af this point at 13 percent of our total trade. Nonetheless, our
biggest problem is right in the field of mechanicals, especially in’

"_the civil sector. .
~The history of the trade in the mechanicals can be shown on this
churt. This is now the trade balamee in the manufactures in bil-
lions of dollars, this being $10 hiﬁﬁm right here’ You see that it
begins to weaken in the W6Kthrough 1972 period of time. It had a .

#  tremendous shock of $20 billion because the OPEC countries invest- -
od into manufacturing in the United States. In 1975, there is a very
sharp turnaround "because of the international weakness in the
markot shares of different countrjés, and also OPEC countries
stopped investing in the United States. In 1978 the dollar was
wonkened such that we had a turnaround very rapidly. In 1980
when the dollar was strengthened it started to fail very rapidly, so
that by 1983 the loss in manufacturing trade balance was $28 bil- ?
lion, explicitly. You seesthat this shows, that these rather drastic
"changes reacting to these different external ecofiomic pressures in-
dicates that the Unitod States is no longer an isolated society when
it comes to wealth generating and manufacturing. We must be
more and more conscious of our international competition than we
have been it the past. , ‘ ‘

The mechanicals specifically represent most of our mantfactur-
ing capability, and their trade history looks something like this, Al-
rendy in 1965 the mechanicals technology was weakening rapidly;: :
by 1072, losing at thi rate of about $4 to $5 biflion; a $14 billron .

"« shock during the peritd of the OPEC investment -into 1.8, manu-
. facturing; broke extremely rapidly in 1970 down to the point where

b ‘,l&m dollyy was weagened in 1978, a ‘uinall resurgence in the me-
S dhanicals, ngt very much; and all the way down to a total loss of
1983, & loss bf perhaps $60 billion or more for 1984,

$34 billion in
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So - this ugnin'ﬂugm-nln that we do have a ‘continuing weakness in
the tech Hase, human capital, jnvestment capability, in manufac-
turing in the Unitdiy States, specifically in the mechanicals.

The breankdown in the mechanicalsscan be seen somewhat in this
chart. Here we see that the heavy-machinery area is 40 percent of
our trade, which is slightly postteye Ju f 1983, There is a strong

history -in this area, as I will'shpw you on the next chart. The light -

machinery area, however, s weakened dramatically, losing $18
billion in 1983 Robots ave the ultimate light machine; the ultimate
light machint meaning quality, precision, response to the market.
We see that this technology base is not strong in the United States
where, for example, in northern Kurope it is strong and d,’pends
heavily upon the universities. t

Aircraft is about 5 percent of our manufactures and is a strong
winner. OQue cars and trucks, however, essentially 25 percent of our
total trade, was about a $25 billion loser for 1988 g0 you see the
breakdown in the mechanicals indicates that we have two primary
deficiencies. One is the light machinery area. which is precision
technology lik@@obotics, and one is in the area of aggregate tech-
nology associa ith automobiles.
» It we look at the history of heavy and light, w¢ see this that
occurs: The heavy machiner arey is oscillating {n" response to
internationnl pressuges like all other technologies, blit primarily it
was in a very strong position during the 1975 through 1981 period
of time, but js now {)(-ginning to fanil rapidly becadse of intense
international competition in the heavy machinery aref, specifically
the infrastructure gechnologies like machine tools whlch are easy
to target by other countries,

Light machinery, however, igr more aggriate of vchnology,
covers o much broader range ot'ipics, but you see that it has been
falling to the level of a $18 billion loss in” 1983, It does, however,
oscillate from international pressures Just like all the other manu-
facturing fields. A . .

In the aggregate of the 20 worst mechanjcals, as an indication of
our weakness internationally in trade, you see n cumulative loss in

Lompetition for the United States that looks like this. You have os- -

sentinlly zero loss in 1965, losing at the rate of $54 billion for 1983
This can be projected to a Joss of about $7H billion for 1984, indicat-
ing what we now know about our trade in the manufacturing field.
S0 if you just take 20 of the most Yegative trade categories in the
field of ychinery and mechanics, which is the kin(f of uniform
technology assdciated with robotics, then you see that we have a
uniform tech base prablem, infrastructure problem for the United

States which does not seem to be self-correcting. Unless there are

new incentives braught forward, you wouldn’t expect correction in
that particular field.

How did we get to this position of difficulty in our trade and .

competition? To some extent you can see that we do provide very
high levels of risk capital from the Fodernl Government. F()df’ {mr-
cent of the risk eapitgl for clectrical technology in the United
States comyes directly from the Fedoral Government. For nircraft,
77 percent’ of their money comes explicitly from the Federad Gove

ernment, and these numbers are actually increasing  since the

period of time when this information was available, in 1976, '
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On the other hand, machinery where robotics is properiy locat-
og,\m produce products to_compete in the civil sector has only 6
percent of the Nation's R&D and very little money from the Feder-
al Government to provide long-term development, new initintives,
human capital, that sort of thing. So, again, we have almost no

ving dif-
ficulties in the civil sector manufacturing field. | g
" Now we also need to look at how we compare the civil sector
trade, which is 60 percent of our manufacturing ‘trade, with our
R&D nationally. Here you sec we have about 60 percent of our
total trade in manufactures supported by 6 percent of the Nation's
R&D. so there is about.a 10 to 1 imbalance between what we
should expect in the manufacturing field and what we actually put
into it On the other hand, you see the chemicals area and the elec:
tricnl%nrou are very strong in R&D and aircraft is very strong in
R&D rblative to the trade percentages, so we see there is a major
imbalance associated with the civil sector.

On the other hahd, we know that to a great extent tﬁ\ Federal
Government provides the longest lead time research commitments,
advocney, nnd human manpower, human chpital and what have
{lou, and now we see some really strong imbalances. Some of thig .

as been presented to the committee in the past but [ want to put
it all together in perspective—60 percent of our trade supported by
0.7 percent of the I“chrul R&D dollar, which means that you have
easentinlly an 80 to 1 or royghly a 100 to 1 imbalance between the
civil sector priorities for manufacturing and the technology base.
The longest term commitments to a tech base would be human cap- -
ital. We are putting at the Federal level, virtually no money in this
area at all. '

/ On the other hand, if you look at the electricals at 31 percent
and the aircraft at 54 percent of the total R&D dollar for manufac-
turing, you have a total of 86 percent of the Federal R&D dollar in
those two categories. I sit on the Science Advisory Board for he
Air Force. In that capacity I have a very high level of awareness of
the threat issue, and 1 wouldn’t by any means whatsoever diminis
these particular levels of priority. I would, however, suggest that
this imbalanck is nofto our great benefit.

“One other issue that needs to be looked at, and it was partially
looked at recently by the administration in the tax bill in- 1981, but
there are still some overall problems for the overall percentiige tax- .
ation rate for U.S. capital. If youd look at the zero in ation rate, 6.7.
{mrcent inflation rate, 10 percent inflation rate, in turns of the

bagis of taxation in the area of manulacturing, commerce, and the

service sector, you find out at roughly the 6 or 7 percent inflation"
rate manufacturing has to pny today about 4 times as much for its
capital, to continue its investment in human ‘capital and new
plants and equipmert, a8 does the service sector. That really means,
one of the basie problems we have in manufacturing in this coun-
try is the ability to réinwest without long-term risk capital from the
Federal Government. So risk capital in nondefense manufacturing,
for Tong lead time development, is just.too expensive and we have a
hard time staying alive relative to socicties that do the reverse or
have inverse priorities. -

¢ .
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As o method of financing new initfatives, what have you, debt fi-
nancing has a negative tax base of about minus 23 percent at an
inflation rate of 6.7 percent, where for example new issues of stock
cost you X7.7 percent and wabnined earnings cost you 57.3 percent,
with a desired 10 percent return on investment. So we say that in
keneral for those kinds of industries that are highly cyelical, like
the machine tool industry, those industries that cannot predict cer-
tainty in the market, that have a lot of international competition,
like theé machine tools, thif¥l tier contractors, et cetera, debt levels
must be as low a8 possible just to survive because of the cyclic
nature of investment. So we have then a problem of risk capital for
R&D und long-term development because of this tremendous inver-
sion of L)rinritics and the ncentive tax base that we have for the
United States in manufacturing.

What is the end product of that? The end product of that is that
the Japanese and northern Kuropean countries are investing at a
much higher rate into plants and equipment,. human capital, and.
new technology than we are. The Japunese are investing at the
rate of 27 percent for the period 197278 awhile the United States is
investing at the rate of 14.5 percent, so it is very clear that there is
not enough reinforcement in our system. The end produgt of this is
that there is almost a perfect correlation between theﬁack of in-
vestment on the United States part—here is your investment rate,
up to, 30 percent for the Japanese-—and your productivity growth
for the United States at the lower end of the spectrum of all the
competing nations. We see then that Japan is very strong in its in-
vestment rate and growth in productivity. This correlation SUggests
that this is more or less uniformly the case among all Western
countries, So if we do have a good correlation between input and
output, we know that input is a primary difficulty in our policy in
the United States.

If we just look at one specific issue—that is, the light mnghinery
area, an $18 billion loss in 1988, again whioh is primarily aBsociat-
ed with technology robotics—our %naic industry is going to other
countries. This is one of the most logical and expected results of
not being able to invest. The jobs associated with these industries
are being exported, pressures on technological institdtions like uni-
versities and rescarch mboratories are being reduced, and there is
loss of tax hase to the Federal Government itself.

The ultimate light machine is a robot, which means precision,
quality, generic technology, reduced cost of the product, and flexi-
bility - that is, response to the market. We need to work in the
field of robotics so we can proteet at least this field of light machin-
ery and the producets of those machines. ' )

“One question that is frequently raised is the question of tariffs:
Should we not protect our home market with tariffs? Al indica-
tions from a study that I made of the Australian environment is
that that would be a very foolish idea. This slide here simply high-
lights my conclusion, which is that if you look at the percent of
protection that the Australians have, which is a Very uniform ac-
tivity for the Australians  they are vegy conscious of tariffs for
example, in the area of clothing they ﬁvv a total of 130 percent
protection. Machinery and apphances has about 40 percent protoc-
tion. What you have {wru is a percent of penetration into the home

Y '
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markets relative to the protection in those home markets in Aus-

tralia, and you see that the gurye is almost perfectly smooth-—that -

i, there is nlmost a perfect-inverse correlation between theprotec-

tion. that the Australians have and the penetration into the home

_ markets, which suggests that no other protection exists in the Aus- <
tralign market. That is, from my point of view, technology —the

other protéction that.you might provide to protect your jobs and

wenlth--is not existent in Australin, and there are a lot ol reasona«

ble explanations for that in the Australinn case. ‘

To summarize what 1 have said, I would just like to point-out
that 6 percent of our total national R&D supports mechanical man-
ufnctures, so we have a 10 to 1 imbalance overall. Only 0.7 percent

of the total Federal R&D supports 60 percent of our trade, so we
“have essentially a 100 to 1 imbalance Lvtwoun Federal policy and
cconomic reality. Thert is a lack of gorrelation. This lack of corre-
lation between ogr R&D policy and economic reality indicaten that
we don't have a national policy. We have national policy in certain
arens but not in the civil sector. Other nations have national policy
in the civil mector, and they are capturing our home markets.

These bills deal directly with the low manufacturing R&I) capital
and manpower for the civil sector, and therefore 1 support them
very, very strongly. " :

There is an international race ongoing in the field of robotics.
Whether we like it or not, it is very symbolie, very much like the
field of computers 20 years ago. It's very much -in infancy. None-
‘theless, robotics is a sunrise industry as perceived in' Japan. They
have tax incentives to invest, and they have at.least 0 percent of
the world's robots today in Japan. France has a $360 million, 3-
year program, development program for robotics, a long-term com-
Aitment similar to those in the proposed bill. Russia has a major
national plan. T was there and reviewed their program 3 yeurs ago.
Major institutes: Moscow has machines, Kiev has welding, Riga has
manufacturing robows. East Germany has been committed by
Brezhnov himself to develop roboties, and 1 had indirect confirma-
tion of that a week ago from a very well-placed researcher in the
Kast who told me that East Germans are now extremely vigorous
in the field of robotics, and 1 suspect very, very few people are even
aware of that initiative in Fast Germany. Bulgaria has an ongoing
institute for robotics and is one of the superior countries and very
committed toits development.

The United States, for example, has major increased interest in
DOD for robotics, and we shouldn’t ignore the role that DOD is
going to provide. On the other hand, 1 have to say that in the civil
soctor there is ym cohesive program of any magnituda in the robot-
ies field that woitld be eompetitive with those of the civil sectors in
France and Japan and Northern Kurope. ‘

Bricfly, I would like to talk about the next generation robot tech-
nology. This in itself would take perhaps several days to desceribe,
but I will just give you the .ehd Yart oft. l"iru, all, the first gen-

eration robot was esserggally o rend guly mefgry machihe. This
robot_ essentilly existo® from 1960 through 1§76, J'he dbcond gen-
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. through that genération today. This. t(.*x;_h;'f'x__'_).l__().gy

‘very similar to the fourth generation ¢omputer, W
' modules of the technology like computer chips. 'We want to bufld

" rapid diffusion of new technology without disturbing the system.
. That's what we do with coniputers taday. This reduces costs and re-- -

. pal applications that are yet to be met by robot teehnology.

*cluded there—structural geométry ranks No. 1. The man/machine

. t(\(-hnplnu_y for mechanical engineers, must be built, and we are not

LR

( AT v_v;.idefy available,

i now being marketed across the world). - i N o

The third generation is based on g real® timeddyaamic model,
closed loop operation relative to unjt process it-ig performing, and |
will do precision operations upder ‘;hzxjonr"=dis;_urb.ét\zs(\ccs. This tech-
nology doed not exist today. There is o, rabot axig
technology. On the other hdnd, we will never, gat \i
the future without it. . CE % SEOLEV '
" The fourth generation technology that-we can point to ig very,
ich is based on .

A

robots that havé component modularit?/; ‘We want tpbot 3gftware
and hurdware units that can be ggsemb ed rapidly, so that e have -

duces the design-to-market cycle time that -we now have in robotics
technology. L S T T
‘How can we judge where ‘the future is for the next eneration of -
rohotd? Essentinlly, we have a list of advanced applications. We
have four primary topics: industrial automation, energy systems
operations, miljtary operatidns, human augmentation, and agricul-
ture. In each of these arens of activity we &in list about five princi-

On the basis of this, you can get a fuirly good.ided of where the
future of robotics technology should go, If you analyzé that relative
to component technologies that have to be ‘brought forward, you
¢an rank the future componert technology research that has to be
performed. . ' ~ . B} '

First of all, it the near term—-not all the technologies being in-

interface ig No. 2, and' we will find out eventually that man/ma-
chine interface will'be the most, important long-term comiponept
technology for robatics. Prime movers, sensors, graphics, comimuni-
cation interfaces, computer architecture—this shows a priority
which should now be accepted by the developers anfl managers of
industrial ks’ On the other hand, in the long térm—which is
where university laboratories perhaps should be-~welfind man/ma-
chine interface to be right on top, completely contr ry to the pur-
suance of nutonomous machines today. Looking at this analysis in
some depth, the number one priority 10 to 15 years from now will
be'thet combination of man and machine, and the argument should
h#Bmething like thig; If you look at the computer, the way you
use it today, it is an ibteractive fashion. The computer is interac-
ive because it augments the human. What we want is robot tecka |
nology to do the same in the future; we want the robot top make
huntans more effective, in its decisionmaking capability or its man-
ufucturing capability or handling whatever he has to perform.,

Vision will he No. 2. Computer architecture, the most important
being given pnough support from jndustry in this area. Artificial
intelligénce 15 No. 4; sensor t(,'chno{()gy; intelligent control; ¢ommu-
nication interfuces.
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‘I'his shows, then, th(- okt important componvnt technologies for
the future in the l(mg term laboratories that should be built up rel-
ative and i response to this bill.

Now how do you judge whether you're making progress on the
next generation of robots? Well, you need to establish a finite
number‘of criteria, so [ have listed a total of 14 criteria and

.matched them against the applications, so for all groups of applica-

tions you will find that the level of machine intelligence will
become the No. 1 criterion for success for this technology as we
move forward. Multiple task capability—how generic is t{w tech
nology? How many different tasks can one muchm(- do? Relmblllty
mobility and portability, precision, and time-efficient "operations—:
of the 14, those are the most important criteria® for success of the
next generation of robots, so we do have meastres for what we
mean by this future technology. We do not have to guess at what
this tec hnolnby might be.’

Here is one example that [ would like to pmnt out to you. This is
simply u little robot, about 3 inches long, that is intended to dupli-
cate the dexterity and the motion capability of a human surgeon.
What you are trying to do here is couple his intelligence and en-
hance his motor capacity. The motor capacity of the human sur-
geon is heavily limited by jitters and imprecision. What we want to

do is make the machine intelligence and the robot technology pre-
cision augment the surgeon, so that he can do a lot more oper-

ations more delicately, perhaps even remotely if necessary, than he
could do before. This little robot has n ver f’ spocmluvd force sensor,
and dual ‘ceramic, frictionless bearings. It is essentially a throw-
away robot. All the intelligence is removed back here,, between the
man and the computer, ‘

One other component that we have developed at the Unlver*-ut
of Florida (()m'optuully. and we do a lot of these, this is a module.

1t is what we call a “Florida shoulder.” Tt hag 3 degrees of freedom.

It's one of the modules that we would like to build up over a long
period ol time, put it on a shelf and make it available to the de-
stgner so he can put them back together with an expert design

“system, so that eventually you have a very rapid turnover of tech-

nology from one decade or one generation®o the next.

I would Jike to make some specific comments on the bills, hr'-;t of
all on the bill H.R. 4047 having to do with robotics. I would have te
sny that there is an excellent sense of purpose, direction, and mag-
nitude in this bill. This is a remarkable bill because it has a finite
set of goals, it has finite fundigg, it has finite technology base ob-

jectives, m.m[l)owpr objectives, and so on. Therefore, 1 would suggest

that the funding and the purpose and magnitude are all more or

less properly done.,
There is, in-addition, no.implied sunset-in this bill, which is good

| can assure you, There are no impliéd indexes for inflation, howev-

ef, which I would prefer. some indexing in the dollar level of fund-
ing Base money must grow with inflatipn. The implied number of
centers, there are suggested about 10 by implication, which means
there would be about $3 million per year for hase funding for each
of these centers, roughly. My l('("mg is that this SOOI 3 little low
in today's market. When you consider human (upltul is gmng to be
vxponsl\n\l you want excellence in these centers, it is going to be

x
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very expensive to put people together. Twenty people would rapidly
n}l\morb that kind of funding, if you put support people argund
them.

Manpower development must be a high priority. 1 would like to
emphasize this point a little bit. It is important that these laborato-
ries be intimately associated with universities. There is no need to
establish additional autonomous laboratories for this technology.
What there is a need for, however, is to couple universities and in-
dustry with these centers, by means of these centers, and -human
capital must be one of the primary outputs of these centers. If that
i true, than universities must be the framework for the existence
of the centtwr. It can’t be some autonomous appendage that the uni-
versity once in a while acknowledges its existence, 50 we want an
intimate relationship between this centér and the university.

The NBS center is funded roughly in the bill at $10 million per
year. I would say that its primary priority should be tech trans-
fer —accessments of robot technelogy, economics, university subcone-
tracts or at least for the coupling of thejir priorities with universi-
ties, and then alsolibrary*functions. In other words, where else can
industry, small industry in particular, go for knowledge, knowledge
huse in this field of robotics but to NBS? NBS should be a focus for
this kind of service, and I think tech transfer is one of the prior-
ities, the first priorities that could be met. .

Specific comments on H.R. 4415, which is the manufacturing sci-
ences bill: The sense of purpose is correct and the senge of direction
is correct, hut not well defined. It is very difficult to find out exact-
ly what was intended by the bill, from my point of view. However,
the sense of magnitude is, [ am sorry to say, woefully lacking, con-
sidering the. magnitude of the problpm now faced in manufactur-
ing, considering the breadth of whe
. We are losing at theyrate of aboyt $100 billion per year in 1984
in manufactures trade. IMiwe just pyt aside 1 percent of this loss, it
would mean we would have to set ayide at least $1 billion per year
to have an ability to have impaceoh this problem, so magnitude is
an extremely important issue, and to suggest that we can deal with

this problem with gsmall magnitude is a mistake. We must have

finite goals for a bill of this type, so I think that that’s where the
magnitude problem [ have comes up. .

For example, the $60 million a year intended by this bill repre-
sents a very small first stép. It will not be an effective national
policy, and that's the fundamental issue that I would like to raise
on this bill.

Now to give you some idea of the magnitude of the problem for
mnnul'acturiw science, you can tabulate some of the major areas of
interest that should be dealt with. Light machinery systems—tre-
mendous impact on society if we don’t have a light machinery tech-
nology base, human capital. Northern Kurope thas a very high pri-
-ority in this area. You bave yirtually nothing in this, dountry.
Heavy machinery is pretty well dealt with in the United States al-
ready but we need major continued emphasis in this area. .

Manufacturing processes welding and force forming or what
have you “industrinkerobots, human augmentation --remote robot-

5

we¢ mean by manufacturing.

ics systems is not being dealt with anywhere in the United States .

except at the Department of Defense. Artificial intelligence, elec-
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tromechanical problems like prime movers and sensors and fpreci-
sion encoders, engineering, economic and human factors-fall of
these things should be dealt with in some depth, and so thefmagni-
“tude of this bill is not sufficiént to deal with much of thig Maybe
one of these sectors could be dealt by this bill. 7

Using the Air Force as a model, there is no question that the Air
Force has a very well established set of laboratories, approximatel
13 research laboratories, They are cohesive and they are turgete({
They have funding between $30 and $400 million per year each
with integrated Air Force R&D poliey. This is not just haphazard.
It is very well structured, mission-oriented, long-term, and ex-
tremely effective, so we can get a very good {dea of the sense of
magnitude if you look at the laboratories like the Air Force labs as
a guide. E

So, overall comment, thewFirst of all, U.8. productivity growth
is below other nations. This is one of the realities we now have to
face. Punitive U.S. tax laws work against long-term development in
the United States, especially in the civil sector. Trade loss in manu-
fncturing in 1984 approaching $100 billion per year. This is real
magnitude.

vl sector manufacturing has little risk capital or human cap-
itnl with which to compete. aggressively. Essentially, the argument
might be that fhere would be spin-offs fyom the defense sector, and
certainly there is-a lot of technology in the defense sector. Howev-
er, to absorb the technology base that we are providing in the de-
fense sector means that 'you have to have a viable tech base and
human capital base in the civil gector to make that absorption -
rapid. We don't seem to have enough there across the board.

We know that technology is 40 percent of the problem. There-.
fore, it's not all the problem but it’s certainly a very important
game player. We should look at the fact that the take-home pay
per worker in the United States has dropped roughly 50 percent
relative to other competing gations in the last decade, so we no
longer have the strongest, superior productivity in the world.

Last slide, then. Long-term risk capital: ‘86 percent of Federal
Ré&D for manufacturing goes to two areas, electronics and aircraft,
which leaves out to a great extent our civil sector, and it goes to
the defense sector so that they remain competitive, and that is
properly so. Many manufacturing areas, however, in the United
States, like machine tools, need enhanced risk capital now. They
just cannot survive much longer without tremendous infusion.

For example, in Florida, you go to a-fown very close to me in .
Ocala and you will find a compahy that has 95 percent of its ma-
chines imported for manufacturing from Japan, and we ur} going

to see a lot more of that a8 time goes on.

The robotics bill is well conceived and will be of real’ valut to in-
dustrial policy for the United States. The manufacturing sciences
‘hill, however, in iy opinion is too weak in magnitude, primarily,
and not well-defined as to mission and cohesive stricture for a re-
sponse to the problems we now face.

So with that as a summary, 1 will, be happy to respond to any
questions. '

['The prepared statement of Dr. Tesar follows:|
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[.  THE ROBOTICS RACE IS ON

. n

. .
(Adapted from a lead article in Rgbotics World, January, 1983, pp. 32~33)
4

' \ . \

Heginning in 1945, the technology of robotics was derived from the urgent
needs associated with handling nuclear materials. Since 1970, however, use of
the robotic manipulator capable of duplicating complex human motor functions
in industrial applications has made significant in-roads in the field of auto-
mation. Today, Japan has established itself as the leader with more than 45
percent of the world's robots. The United States, Northern turope, especially
France, and Russia are establishing robot industries in their countries, with
vary ing degrees of government assistance. )

4

The relative importance of rabotfcs to an industrial country can best be
illustrated in terms of the economic significance of mechanical automation in
civil sector manufacturing. The U.S5. robotics effort is the least cohesivg in
terms of a targeted national research and development plan when considering al)
indlcators, Manufactured goods represent 60 percent ofstotat U.5. trade activity,
with mechantcals (automobiles, office machines, eras, et al,) representing 80
percent of that total. Yet only six percent of the nation‘s research and develop-
ment money is spent to support this important. portion of U.S. Trade. Further-
more, only 0.7 percent of the ggs. government research and development in manu-
facturing ques to enhance technblogy associated with mechanical manufacturin?.

ue

. This has led to a weakening of U.S. trade capacity 1n manufactures (1.e., va

P A 7ex providedy i
o

added quods ).

The imhalance between the amount of mechanicals sold by the U.S. and the
amount of resgarch and davelopment money invested in the manufacturing process
fs at the cor® of the U.S. trade weakness in that field, This is most vividly
demonstrated by the fact that the 20 worst deficit generators in the mechanical
trades cateqgory created a $54 billion trade loss in 1983, equivalent to the U.S.'s
trade loss inoll. - - : : . ‘ .

In 1978, Japan had a $63 biltion surplus in manufactures and Germany had a
$49 hillton surplus, primarily in civil sector goods. These countries have
strong national priorities to vigorously pursue vital technologies such as robotics
for m(nufnnturlﬁs. By contrdast, Australia had a $10 billion trade deficit in
manufactured goods (an equivalent, comparatively, of 3200 billion for the U.S.),
with neqative trade ratios approaching ten to one in several categories. It is
important to realize that 00 percent of the manufacturing in Australia is mechanical
in nature. In mbwedadustrial countries, it is estimgtad that mechanicals represent
70 to 80 percent of manufactured goods. It is in the field of ?uality (precision)
meéchanical manufacturing capable of rapidly following a market (the customized
product) for a competitive price (more or less) that robots can play a major role.y
Robotics--and the concept of the intel)igent machine--i# an emerging technol¥gy
which can be used as a catalyst to strengthen civil sector manuflcturin?. There~
fore, the fiold is of the highest importance to a nation's economic well-being.

During the past twb years, the Russians have estab)ished robotics development
and applications as a top natfona) priority. Several scientific academfes and
Institutds have established research teams compriwed of 20 to 100 members each,
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The Paton tlectric Welding Institue in Kiev 1% the largest. The Soviet Union's .
current five-year pldn calls for the construction of 40,000 robots. Progress .

~ {s occurring in Russfa, since robotics manufacturing increased 88 percent in 1982 .
to a total of 3,600 urtits. The range of applications {5 very similar to those in
the West. The Sovj¥ts have been major buyers of Western robots, including 50*
Unimation robots amnd several French welding robots by Sciaky. The Soviets are
known to have theoraétical strengths in artificial intelligence {Leningrad), vision
(Kiev), and structural kinematict {Moscow). The rimary weakness derives from o o
their lack of proven component technologies, including codpact microprocessors,
encoders, servo-valves, precision hydraulic and electrical prime movers, and other ‘

, robotic devices. Overall, the Russim tefhnology s believed to be a decade&

behind thag of the West. ) .

N .

Among the Communist bloc countyies, Bulgaria represents a major center for R
robotics development gutside of Russia. A factory for robotics 1§ being established ot
in tast Germany and cooperative yehtures among the Eastern bloc countries in robot
welding cells are being pursued. An extensive effort to standardize robotic ,
systems, sgftware, and components is now being umdertaken by principal decision makers
~ in the CONECON countrles. ®This effort includes a world-wide survey of the state-

of-the art which will result in the Tisting of technical requirements to meet .
projected needs over the next.decade. On this foundation, component and system
technolpgtes will be delegated to groups in the vdrious countries for research

and development apd manufacture. The goal is to create a rapid, but oderly,
expansion of ‘robotics technolegies in the Eastern bloc. The importancé of this . .
effort was highlighted by a trip by the late President Brezhnev to fa¢t Germany, in '
1981, to organize that Country's portion of this cooperative venture.

. AN
The French goverpment recently has added robotics a5 a new element t’& it
national strategy for enhanced technological vitality. Its minister for research
.and {ndustry has proposed to spend 3360 mil}ion over the next three years for \
robotics. This program includes $36 million for equipment at research laboratorigs;
$32% million for research grants to develop advanced robots; and four to Five .~
geographically distributed robotics researth centers. The minister states that
the goal is to hoost Frengh productivity by seven percent annually during the text v
decade,  ThiS is twice thotncrf!ase expected in the United States.
\\lns we look ahedd to tfe next generation of robot systems, we see not the type
of n imitations made famous by Hollywood, but machines capable of precise measure-
wents and movgments. The human system performs its functions because of unsurpassed
hand-éye coordination. Nonetheless, the human system is probably a very poor .
model on which to base the design of a machine which will perform precise mechanical
operations under load. This fact has not been widely recognized and, to a great
extent, slows the scientific community's response to this valid need. No human
hand is capable of precision measurement or {s capable of prefision machinin
operations under load. Therefore, the human model for robotic manipulators ?s
adequate for the simple repetitive tasks now being pursuedein industry such as
pick-»anw, spot welding, spray painting, surveillance, and unloaded assembly,
A precis ystem:capable of high,loads in real-time operation could perform
precision machining without figs, precision tnspecti ing operation, multi-
leval operatfons dhder CAD/CAM contro), and force fft assemb?y.
Most manipulator arms are accurate to about 0.002% inch, which is insufficient
for many precision opérations such as assembly operations and spatfal mogion
AR functions such as lader cutting and weltdgng operations. Precision requirdments
will intensify as robqtic systems bec smaller and applied to such functions as
microsurgery. Generally, deformationg’under small applied Yoads in existing.
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comdrcial systemy substantiodly exceed the state (or repetisive) precision

Tevel they can achivve. In affdition, the operating environmentt--temperature,

loadg, shocks and vibrations--cannot always be consjdered fnvarfant. Hence,

futyre robotic systemy must be much gore adaptable to "cogtrol-in-the-small),”

and rvdl»tlnu;ﬁfuﬁﬂﬂTﬁ to meet this second higher level of precision to be

developed in Lhe next generation of ro%dis. .

N .
tffective developpent of robotics technology demands fntegration of

disciplines hat are frequently cansidered separate.  The primary mavriage fs

of mechanfcdl and electrical engineering, although many other technologies are

involved as well, There appears to be {nsufficlent effort toward comBining
s2man with machines to enable the uniform penctration of this emerqging technology

into the workplace. The best opportunity in the lmmediate future {5 to balance

hwdan and gachine capabilities fér many #pplications. As the machine technology

fmproves, Tess will be asked of thehuman and more of the machine. This man- N

wachine approach allows the most rapid penctration of the manufacturing market

with the near-tern technology, allows a yradual and natural transference to

more machine-orfented systems, and allows a minimun disruption of the manufactur-

ing workforce. '
‘ s . .
’ The time of the intelligent robot fs upon us. Virtually vvﬁ?¢ fndugtrialized

society has significant research and development in robotics activity as well as

A first genergtion of applications. As the nunber of applications increase, the
demands on the technology will result in carefully integra€ed systems fncreasingly
made up of modules and scaled more efféctively to the task. Minfature robots

will be essential for mlcroaaurgary and the assembly and repair of micro-circuits.
Not longer will "add-on" technology suffice--the present disciplines of mechanical
and electrical engineering will tend to merge fnto what the Jdpanese call "mecha-
tronfes. " Society, in general, will accept the image of manufacturing as a '
high technoloyy f/cld and reap the benefits of less-expensive, yet higher quality
qoods . °

’
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LL. ROBOTICS: AN ECONOMIC [SSUL
' '
{Adapted from Texas AsM Lixperiment Statidn brochure, Windows, October, 1982)

. Industried robots &re now o reality, and they*are having an tnmpact in the
field of Y:tuﬁat!on. flut what fs their potential economic benefit? “What are
some of their future applications! What are some of the limitations of the
rasting t@thnology, and s our present RAD effort sufficient and on target?
These questions are addressed tn this brief 1isting of issues facing those
fnvolved in the development of robots. a

Over the past several years, | have analyzed thy conditions affecting
manufacturing in the United States, documented our relative competitiveness--
not only internationally, hut especially in our home markets--and pointed to
some basfc factors associated with our weakening tra@‘ capacity.

Manutactured goods represent 60 percent of total U.S. trade activity, and
mechanicaly (autombolles, of fice machines, cameras, etc.) represent 80 percent
of that total. Yet onB 6 percent of the nation's research and development
money s spent tu‘auppurt,tws important portion of U.S. trade. Furthermore,
only 0./ percent of our federgl-R&D in manufacturing goes to enhance technology
associated with mechanical manufacturing. That has led to a weakening of our
trade capacity in manufactures (f.e., value added goods). .

R

¥

*
Ahe imbalan tween the amount of mechanfcals sold by this country and
the amount of 'R ney. invested in the manufacturing process is at the core of
our trade weakngss in that fleld. This is most vividly demonstrated by the fact
that the.-?0 worat deficit generators fn the mechanical trades category created a
$34 bi1)on trade Joss in J980, equivalent to this coantry‘s loss in ofl for that
year. . .

s Nistorically, Amertcan products were considered to be of good qualtity. A
Ogring the 1950's, U.S. machine tools were considered the best in the world. -
Now, not only fs Japanese equipment competitive in quatity, but also iw price--
evidenced by thi fact that they now produce 45 percent of the world's robots. .
Robotics--the concept of the intelligent machine--1is an emerying technology which
can be used as a catalyst to of faet our present lack of competitiveness in civil
sector manufacturing.  Fohanced manufdcturing productivity antl reduced hazards
to operational personnel performing dangersus tasks are two primary pressures
which qovern present and future applications for robotics. .

v
It's fniportant to realize that 25,000,000 people aro now employed in,

manufacturing in .5, industries, of which more than 10,000,000 are performing
-manual functions on a semf-repetive basis. Today, It 18 estimated that 9,000
robots apg operating in the U.S. This reprosents a penetration of not more than
1 in lll()(’f\ﬂ#:nr countries are outstepping the Unfted States. For instance,
inireasingty Mpdnese plant development i< moVing towards the manlesd factory or
the factory witheut” Tiyhts. Similar advanced factory_development is taking place ¢
in northern Europe. ’

At the same Hml:, the Unfted States' annual robot,research and development
budget, somer $16.5 milifon n 1980 is smaller and much less cohesive than that

. .
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of .Jhpa‘n and trance. Advanced factory dgvelopment similar to that of Japan
s taking place in northern turope. ThHe technology of intelligent, flexible
machines as represented by robots, is perhaps the central technology fnvolved
In these efforts. It's apparent that expanding our activity in the field of
Flexible Manufacturing Systems (FMS) will require a major cohesive effort by
411 partios in the entire U.S." technological ‘conmunity, hﬂ

Ocean floor activity fllustrates the usefullness uf rohots tq perform
hazardaus tasks, With 1Y percent of the world's crude oil coming fro'm offshore
sources, the ocean tloor has great economic potentfal §f a means of tapping
that potential can be found. Cost? for offshore drilling efforts are high.

The Mobile 011 Condeep drilling platform cost $1.3 billion to handle 42 wells,

some a5 deep as 9,300 feet, and operates in 500 feet of water. Future systems
planned by Exxon will be submerged and opérated at adepth of 5,000 feet. . ’
Remotely ControlJed Vehicles (RCV) become economical at these depths. for

“example, at 1,000 feet, a diver may work for 10 minutes at a total cost of 7
$100,000, while a remotely controlled craft costs $3.500 per'day. Today's

RCY's are relatiyely simple, but they can tnspect structures, pipeilncs and

cables; place and recover instruments; set explosives; clear fouled lines; and
survey under fce..

l'.xamlrmtiun of ;robotic technology shows certain 1mport&nt, facts. The
industrial robot arm may cost up to gllll).()()(). In contrast, the specially
designed space shyttle manipulator development.and deployment cost was $100
milljon. [t's vv‘\ﬂnt that unusual technology tn this field Is extraordinarily
expensive,

Effective development of this technology demands inteqration of disciplines
that are frequently considered separate.  The primary marr],aqe {s of mechanfcal and
eléctrical engineering, abthough many other technoloyies are also Involved.
There appears to be insufticient effort towards combining man with machine to
able the unfform penetration of this eme ging technology into the workplace.

st near-term opportunity s to use a balance of human and machine capab¥liities
fn many applicatfons, As the machind technology improves, less will be asked of
the human, and more of the machine. This man-machine approach allows the most
rapid penetration nf the manufacturing market with the near-term technology, allows
a gradual and natural transference to more machine-oriented systems, and allows a
minimum disfuption of the manufacturing workforce.

1

I conclude «that: robots are an important part of the future for manufacturin )

‘and that future robots will perform functions beyond today's concepts of the machine;
robots will augment human capdbilities (not only displace the oper